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S u m m a r y
These gu ide lines f o r  biosafety labo ra to ry  competency o u tlin e  the essential skills, knowledge, a n d  a b ilit ie s  req u ire d  f o r  w o rk in g  
w ith  b io log ic agents a t  the three highest biosafety levels (BSLs) (levels 2, 3, a n d  4). The competencies are tie red  to a worker's expe­
rience a t  three levels: en try  level, m id leve l (experienced), a n d  senior level (supervisory o r m anageria l positions). These guidelines  
were developed on b e h a lf  o f  C D C  a n d  the Association o f  P u b lic  H e a lth  Laboratories (A P H L )  by an expert p a n e l com pris ing  2 7  
experts representing state a n d  fe d e ra l p u b l ic  hea lth  laboratories, p r iv a te  sector c lin ic a l a n d  research laboratories, a n d  academ ic  
centers. They were then reviewed by approx im ate ly  3 0 0 pra c tition e rs  representing the re levant fie lds . The guide lines are in tended  
f o r  labo ra torians w o rk in g  w ith  hazardous bio logic agents, ob ta ined  f ro m  e ither samples o r specimens th a t are m a in ta in e d  a n d  
m a n ip u la te d  in  c lin ica l, env ironm en ta l, p u b lic  health, academic, a n d  research laboratories.
Introduction
B io s a fe ty  la b o ra to r ie s  m u s t  e n su re  a d e q u a te  s a fe ty  c o n d i­
t io n s  to  a v o id  p o te n t ia l  hazards associa ted  w i t h  th e  h a n d l in g  o f  
b io lo g ic  m a te r ia ls , th e  m a n ip u la t io n  o f  g e n o m e s , th e  c re a tio n  
o f  s y n th e t ic  o rg a n is m s , a n d  th e  sp re a d  o f  m u lt id ru g - re s is ta n t  
b a c te r ia , a n d  th re a ts  o f  b io lo g ic  te r ro r is m .  T h e s e  g u id e lin e s  
d e fin e  th e  essentia l c o m p e te n c ie s  n e e de d  b y  la b o ra to ry  p e rs o n ­
n e l to  w o r k  sa fe ly  w i t h  b io lo g ic  m a te r ia ls  a n d  o th e r  hazards 
th a t  m ig h t  be  fo u n d  in  a b io lo g ic  la b o ra to ry  (e .g ., th o se  re la te d  
to  research  a n im a ls , c h e m ic a ls , r a d io lo g ic  m a te r ia ls , a n d  th e  
p h y s ic a l e n v iro n m e n t) .
A  su cce ss fu l la b o ra to ry  s a fe ty  p ro g ra m  encom passes a c o n ­
t in u o u s  process o f  h a z a rd  r e c o g n it io n ,  r is k  assessm ent, a n d  
h a z a rd  m it ig a t io n .  T h e  r is k  fo r  exp o sure s , la b o ra to ry -a c q u ire d
in fe c t io n s ,  a n d  th e  u n in te n d e d  release o f  research  o r  c l in ic a l 
m a te r ia ls  to  th e  e n v iro n m e n t  s h o u ld  u l t im a te ly  be  re d u c e d  b y  
e n s u r in g  th e  c o m p e te n c y  o f  la b o ra to r ia n s  a t a ll levels.
C o m p e te n c ie s  are m easurab le  a n d  in c lu d e  n o t  o n ly  kn o w le d g e , 
sk ills , a n d  a b ilit ie s  b u t  also ju d g m e n t  a n d  s e lf-c r it ic is m  (1,2). 
T h e  e s ta b lis h m e n t o f  co m p e te n c ie s  is th e  essentia l f irs t  step in  
d e v e lo p in g  tra in in g . A lth o u g h  th e  2 0 0 6  P a n d e m ic  A ll-H a z a rd s  
Preparedness A c t  (P A H P A )  le g is la tio n  re q u ire d  th e  d e v e lo p m e n t 
o f  co m p e te n cy -b a se d  tra in in g  c u rr ic u la  (3 ), an  extensive  n a tio n a l 
a n d  in te rn a tio n a l l ib ra ry  search id e n tif ie d  n o  e x is tin g  set o f  c o m ­
petencies fo r  la b o ra to ry  b io s a fe ty  to  g u id e  th is  d e v e lo p m e n t. T h is  
gap s p u rre d  th e  e f fo r t  to  deve lop  su ch  a set o f  com pe tenc ies .
P urpose
T h e  p r im a r y  p u rp o s e  o f  these g u id e lin e s  is to  e s tab lish  th e  
b e h av io rs  a n d  k n o w le d g e  th a t  la b o ra to ry  w o rk e rs  a t a ll levels 
s h o u ld  have to  w o r k  safely w i th  b io lo g ic  m ateria ls . O th e r  k e y  issues 
addressed are th e  need  fo r  a w e ll-d e s ig n e d  w o rksp a ce , k n o w le d g e  
o f  s p e c ific  b io lo g ic  agents a n d  to x in s , q u a lity  la b o ra to ry  m anage­
m e n t p ractices, a n d  an  o ve ra ll sa fe ty c u ltu re . T h is  d o c u m e n t p ro ­
vides essential com petencies fo r  in c o rp o ra t io n  in to  safety p rog ram s 
b y  la b o ra to rie s  th a t  use b io lo g ic  m ate ria ls . T he se  g u id e lin e s  are 
des igned  fo r  la b o ra to ria n s  p ra c t ic in g  in  th e  U n ite d  States b u t  also 
m ig h t  have a p p lic a b ility  fo r  an  in te rn a t io n a l aud ience.
The material in  this supplement originated in a multiagency, multisec­
to r workgroup that was sponsored by the Laboratory Science, Policy, 
and Practice O ffice, M ay C hu, PhD, Director, O ffice of Surveillance, 
Epidemiology and Laboratory Services, Stephen B. Thacker, M D , 
Director, and the O ffice o f  Safety, Health, and Environment, C D C , 
Paul J. Meechan, PhD, Director.
C orrespond ing  preparer: Judy R. Delany, MS, M P H , O ffice o f 
Surveillance, Epidem iology and Laboratory Services, C D C , 1600 
C lifto n  Road., N .E ., MS E-70, Atlanta, G A  30333. Telephone: 404­
498-6488; Fax 404-498-6882; E-mail: jrd2@cdc.gov.
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S evera l c irc u m s ta n c e s  le d  to  th e  d e v e lo p m e n t o f  b io s a fe ty  
c o m p e te n c ie s  fo r  p ra c t ic in g  la b o ra to r ia n s . I n  2 0 0 6 , P A H P A  
c a lle d  fo r  th e  assessm ent, d e v e lo p m e n t,  d e liv e ry , a n d  e v a lu ­
a t io n  o f  c o m p e te n c y -b a s e d  t r a in in g  f o r  b io s a fe ty  in  h ig h  
c o n ta in m e n t  la b o ra to r ie s  ( 3 ) .  I n  2 0 0 8 , C D C  c o n v e n e d  th e  
B lu e  R ib b o n  P a n e l f o r  issues o f  C l in ic a l  L a b o r a to ry  S a fe ty  to  
address in c id e n c e  o f  la b o ra to ry -a c q u ire d  in fe c t io n  (4 ) . A ls o  in  
2008 , a T ra n s -F e d e ra l T a s k  F o rc e  ( 5 )  w as c o n v e n e d  fo r  fe d e ra l 
agencies w i t h  la b o ra to r ie s  to  address b io s a fe ty  a n d  b io s e c u r ity  
in  w o r k in g  w i t h  agents  th a t  pose  a s ig n if ic a n t  p u b l ic  h e a lth  
th re a t,  w h e th e r  th e y  arise f r o m  n a tu re , a c c id e n ta l e x p o s u re , o r  
d e lib e ra te  te r r o r is t  a tta cks . T h e s e  e ffo r ts  u n d e rs c o re d  th e  need  
to  d e v e lo p  c o m p e te n c y  g u id e lin e s  fo r  la b o ra to ry  b io sa fe ty .
Methodology
I n  e a r ly  2 0 0 9 ,  a C D C  S te e r in g  C o m m it t e e ,  c o m p r is ­
in g  C D C ’s A s s o c ia te  D ir e c to r s  fo r  L a b o r a to ry  S c ie n ce  a n d  
re p re s e n ta t iv e s  f r o m  th e  O f f ic e  o f  W o r k fo r c e  a n d  C a re e r  
D e v e lo p m e n t,  m e t to  d iscuss th e  n e e d  fo r  d e v e lo p m e n t o f  co re  
c o m p e te n c ie s  fo r  la b o ra to r ia n s  to  w o r k  sa fe ly  in  a ll leve ls  o f  
b io s a fe ty  c o n ta in m e n t .  T h e  C D C  S te e r in g  c o m m it te e  re c o m ­
m e n d e d  th a t  th e  A s s o c ia t io n  o f  P u b l ic  H e a lth  L a b o ra to r ie s  
( A P H L )  le a d  th is  e f fo r t  a n d  id e n t i f ie d  th o s e  agenc ies  a n d  
g ro u p s  th a t  s h o u ld  be in v o lv e d . E a c h  g ro u p  o r  a g e n cy  id e n t i ­
f ie d  w as in v i te d  to  n o m in a te  a re p re s e n ta tiv e  to  p a r t ic ip a te  in  
an  e x p e rt p a n e l to  d e f in e  b io s a fe ty  c o m p e te n c ie s  fo r  la b o ra to ry  
w o rk e rs . T o  e n su re  in c lu s iv e n e s s , C D C  a n d  A P H L  se lec ted  
as m e m b e rs  o f  th is  p a n e l*  p ra c t it io n e rs  re p re s e n tin g  a ll leve ls 
o f  b io s a fe ty  p ra c t ic e ^  f r o m  fe d e ra l a n d  s ta te  p u b l ic  h e a lth ,  
g o v e rn m e n t- fu n d e d  research , m il i ta r y ,  p r iv a te  c l in ic a l,  re fe r ­
ence , a n d  a c a d e m ic  la b o ra to r ie s  as w e l l  as e x p e rts  in  b io s a fe ty  
a n d  c o m p e te n c y  d e v e lo p m e n t.
T h e  e x p e rt  p a n e l w o r k in g  g ro u p  w as g u id e d  b y  th e  p re v io u s  
d e v e lo p m e n t o f  a p p lie d  e p id e m io lo g y  c o m p e te n c ie s  th a t  used 
th e  f ra m e w o rk  d e v e lo p e d  b y  th e  C o u n c i l  o n  L in k a g e s  b e tw e e n  
A c a d e m ia  a n d  P u b lic  H e a lth  P ra c tic e  ( C O L )  (6—8). A  3 -d a y  
m e e t in g  o f  th e  e x p e rt p a n e l in  Ju n e  2 0 0 9  in i t ia te d  th e  w o r k ,  
w h ic h  w as c a rr ie d  o u t  b y  s u b g ro u p s  th a t  fo cu se d  o n  d e v e lo p in g  
c o m p e te n c ie s  based o n  le ve l o f  exp e rtise  (e n try , m id ,  se n io r, a n d  
m a n a g e m e n t)  a n d  b io s a fe ty  le ve l (B S L -2 , B S L -3 , a n d  B S L -  4 ).
* A  list o f the members o f the expert panel appears on page 23.
 ̂Organizations and agencies included the American Association for Laboratory 
Animal Science (AALAS), American Biological Safety Association (ABSA), 
American Clinical Laboratory Association, American Society o f Microbiology, 
Association o f Public Health Laboratories, Eagleson Institute, Emory University, 
Frontline Foundation, Food and Drug Administration, Georgia State University, 
National Institutes o f Health, Occupational Safety and Health Administration, 
University o f Texas Medical Branch, U.S. Department o f Agriculture, and U.S. 
Department o f Defense.
Background T o  ensure  th a t  te rm in o lo g y  w as as c o n s is te n t a n d  w id e ly  u n d e r ­
s to o d  as p o s s ib le , a B lo o m s ’ ta x o n o m y  o f  e d u c a tio n a l o b je c tiv e  
te rm s  w as used (1 ) . A  d ra f t  d o c u m e n t w as d e v e lo p e d  a n d  shared 
a m o n g  th e  g ro u p . S u b g ro u p s  c o n t in u e d  to  w o r k  v ia  te le c o n fe r­
ence a n d  W e b E x  (C is c o  S ys te m s, S an  Jose, C a l i fo rn ia )  d o c u ­
m e n t re v ie w  to  d e te rm in e  c o n te n t  a n d  c o n te x t o f  c o m p e te n c ie s  
a n d  s u b c o m p e te n c ie s  fo r  p re s e n ta t io n  to  th e  la rg e r  p a n e l. A  
f i r s t  c o m p le te  d ra f t  o f  th re e  sets o f  c o m p e te n c ie s , o n e  fo r  each 
b io s a fe ty  le ve l, fo r  f o u r  t ie rs  o f  p ra c tic e  (e n try , m id ,  se n io r, a n d  
m a n a g e m e n t)  w as s u b m it te d  fo r  re v ie w  to  th e  C D C  S te e r in g  
C o m m it te e  in  O c to b e r  2 0 0 9 . U p o n  re c o m m e n d a t io n  f r o m  
th e  C D C  S te e r in g  C o m m it te e  a n d  o th e r  re v ie w e rs , th e  e x p e rt 
p a n e l d e c id e d  to  re o rg a n iz e  th e  c o m p e te n c ie s  f r o m  th e  C O L  
f r a m e w o rk  to  th a t  p re s e n te d  in  th e  b io s a fe ty  g u id e  d e v e lo p e d  
b y  C D C  a n d  th e  N a t io n a l  In s t itu te s  o f  H e a lth  (B io s a fe ty  in  
M ic r o b io lo g ic a l  a n d  B io m e d ic a l L a b o ra to r ie s ,  5 th  e d i t io n  
[B M B L ] )  (9 ) . T h is  d e c is io n  w as m a d e  to  fa c il i ta te  th e  use o f  
th e  c o m p e te n c ie s  b y  p ra c t ic in g  la b o ra to r ia n s .
I n  J a n u a ry  2 0 1 0 , a se c o n d  m e e t in g  o f  a su b se t o f  th e  e x p e rt 
p a n e l w as h e ld  to  rev ise  th e  c o m p e te n c ie s  o n  th e  basis o f  th e  
B M B L  f r a m e w o rk  fo r  re v ie w  b y  th e  e n t ire  e x p e rt p a n e l. In  
M a r c h  2 0 1 0 , a fte r  re v ie w in g  a ll th e  d o c u m e n ts , th e  f u l l  p a n e l 
m e t a n d  d e c id e d  to  c o m b in e  th e  m a n a g e m e n t a n d  s e n io r  
leve ls  because th e  c o m p e te n c ie s  w e re  s im ila r .  T h e  p a n e l a lso 
d e te rm in e d  th a t ,  a l th o u g h  th e  r isks  a n d  c o n tro ls  are d if fe re n t ,  
c o m p e te n c ie s  are e s s e n tia lly  th e  sam e across a ll b io s a fe ty  leve ls, 
a l lo w in g  o n e  c o m p e te n c y  s ta te m e n t to  be  a p p lie d  in  v a rio u s  
w ays across th e  e n t ire  f ie ld .  T h u s ,  th e  f in a l  d ra f t  p ro v id e d  fo r  
n a t io n a l re v ie w  in c lu d e d  a s in g le  set o f  c o m p e te n c ie s  fo r  use at 
a ll B S L  leve ls  a t th re e  t ie rs  o f  la b o ra to ry  p ra c t ic e : e n t r y  le ve l, 
m id le v e l,  a n d  s e n io r  le ve l.
V a lid a tio n  Process
T h e  s t r u c tu r e d  p ro ce ss  in c lu d e d  a m p le  o p p o r t u n i t y  fo r  
n a t io n a l in p u t  f r o m  p ra c t ic in g  a n d  a c a d e m ic  la b o ra to r ia n s  to  
c o m m e n t  o n  th e  la b o ra to ry  b io s a fe ty  c o m p e te n c ie s . T h is  p r o ­
cess in c lu d e d  th e  d e v e lo p m e n t o f  a s u rv e y  to o l (S u rv e y M o n k e y . 
c o m , Pa lo  A l to ,  C a l i fo rn ia )  d e s ig n e d  to  c o lle c t o p in io n  re g a rd ­
in g  th e  co m p e te n c ie s  as s ta te d  a n d  to  s o lic it  c o m m e n ts  a n d  sug­
gested  re v is io n s  f r o m  re s p o n d e n ts . T h e  s u rv e y  w as p u b lic iz e d  
fo r  severa l w eeks v ia  th e  w o r k in g  g ro u p  m e m b e rs , p ro fe s s io n a l 
a s s o c ia tio n  e le c tro n ic  d is t r ib u t io n  lis ts , a n d  A P H L ’s w e b s ite . 
T h e  s u rv e y  to o l  w as released in  A p r i l  2 0 1 0  a n d  w as a va ila b le  fo r  
c o m m e n t  fo r  6  w e e ks . A  to ta l  o f  2 7 4  responses w e re  re ce ive d  
f r o m  la b o ra to r ia n s  re p re s e n tin g  a ll b io s a fe ty  leve ls  a n d  types 
o f  la b o ra to r ie s  (T a b le  1 ). I n  a d d it io n ,  severa l o rg a n iz a t io n s , 
in c lu d in g  N I H  a n d  A B S A , c o n v e n e d  in te rn a l re v ie w  c o m ­
m itte e s  to  p ro v id e  c o m m e n t .  T h e s e  g ro u p s  s u b m it te d  a s in g le  
s u rv e y  response  a c c o m p a n ie d  b y  re c o m m e n d e d  re v is io n s .
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TABLE 1. N u m be r and percen tage  o f  su rvey respondents, b y  selected 
d e m o g ra p h ic  ch a ra c te ris tics  —  B iosa fe ty  Level (BSL) C o m pe te n cy  
Survey, U n ite d  States, 2010
Characteristic No. (%)
Job classification
Entry-level laboratorian 6 (2)
Mid-level laboratorian 32 (12)
Senior-level laboratorian 133 (49)





Domain o f practice
Local or state public health 59 (22)
Federal agency 63 (23)
Clinical 35 (13)
Academic research 98 (36)
Private 27 (10)
Other 26 (10)
A l l  c o m m e n ts  w e re  c o lla te d  a n d  re v ie w e d  b y  a p a n e l m e m ­
b e r w h o  s u m m a r iz e d  fo r  th e  e n tire  p a n e l. T h e  s u m m a ry  o f  
c o m m e n ts  in c lu d e d  b a s ic  d e m o g ra p h ic  in fo r m a t io n  re g a rd ­
in g  s u rv e y  re s p o n d e n ts , in c lu d in g  d o m a in  o f  p ra c t ic e  (e .g ., 
a c a d e m ic , p u b l ic  h e a lth ,  a n d  c l in ic a l)  as w e ll  as in fo r m a t io n  
o n  th e  c o m p e te n c ie s  w h ic h  re c e iv e d  th e  m o s t a n d  th e  few est 
c o m m e n ts  (T a b le  2 ). I n  a d d it io n ,  th e  s u m m a ry  r e p o r t  in c lu d e d  
a g re e m e n t b y  s k i l l  d o m a in  a n d  s u b d o m a in  areas o f  th e  c o m ­
p e te n c ie s . I n  Ju n e  2 0 1 0 , th e  e x p e rt p a n e l m e t  to  re v ie w  a n d  
address re c o m m e n d a t io n s  a n d  c o n c e rn s  c ite d  b y  th e  n a t io n a l 
s u rv e y  re s p o n d e n ts . O v e ra ll  > 8 8 %  o f  th e  re s p o n d e n ts  agreed 
w i t h  th e  d ra f t  c o m p e te n c ie s  as w r i t te n .  C o m m e n ts  a n d  su g ­
gested  re v is io n s  b y  th e  < 1 2 %  o f  re v ie w e rs  w h o  expressed som e 
d is a g re e m e n t w i t h  th e  d r a f t  d o c u m e n t  w e re  c o lla te d  a n d  d is ­
cussed. W h e n  issues w i t h  th e  d ra f t  d o c u m e n t  s te m m e d  f r o m  
a n  a p p a re n t la c k  o f  c la r i t y  in  th e  d o c u m e n t ,  th e  c o m p e te n c ie s  
w e re  m o d if ie d  to  be  c leare r. C o n c e rn s  th a t  w e re  c o n s id e re d  
s u b s ta n tiv e  a n d  th o s e  th a t  w e re  sh a re d  b y  m u l t ip le  re v ie w e rs  
w e re  g iv e n  to p  p r io r i t y .  T h e s e  c o m p e te n c ie s  w e re  re v ise d  to  
address th e  rev iew ers ’ co n ce rn s . I n  a d d it io n ,  a fte r  response f r o m  
th e  la b o ra to ry  c o m m u n ity ,  changes w e re  m a d e  to  th e  d o m a in  
s t r u c tu r e ,  c o n s o l id a t in g  s o m e  d o m a in s  a n d  m a k in g  s l ig h t  
m o d if ic a t io n s  in  o th e rs . Because > 8 8 %  o f  th e  re s p o n d e n ts  to  
th e  in i t ia l  d r a f t  ag reed  w i t h  th e  c o m p e te n c ie s  as w r i t te n ,  a n d  
th e  c o m p e te n c ie s  w i t h  s u b s ta n tiv e  o r  fre q u e n t c o m m e n ts  w e re  
c la r if ie d  o r  m o d if ie d ,  th e  p a n e l d e c id e d  n o t  to  repea t th e  s u rv e y  
process w i t h  th e  re v is e d  c o m p e te n c ie s .
TABLE 2. P ercentage o f  d o m a in  responses —  B iosa fe ty  Level (BSL) 
C o m pe te n cy  Survey, U n ite d  States, 2010
Three skill domains w ith  fewest comments
Approval
%
Hazard controls: engineering controls —  equipment (primary 93
barriers)
Emergency preparedness and response: emergency response 91
drills and exercises
Emergency preparedness and response: exposure prevention 89
and hazard mitigation
Three skill domains w ith  most comments
Approval
%
Potential hazards: biologic materials 76
Hazard controls: decontamination and laboratory waste 76
management












Personal protective equipment (primary barriers) 88
Engineering controls —  equipment (primary barriers) 93
Facilities —  (secondary barrier) BSL-2 & BSL-3 84
Decontamination and laboratory waste management 76
Administrative controls
Hazard communication and signage 86
Guideline and regulation compliance 84
Safety program management 82
Medical surveillance 86
Risk assessment 87
Risk associated with laboratory procedures 88
Emergency preparedness and response
Emergencies and incident response 88
Exposure prevention and hazard mitigation 89
Emergency response drills and exercises 91
Guiding Principles 
C u ltu re  o f  S a fe ty
N o  r e g u la t io n  o r  g u id e l in e  c a n  e n s u re  sa fe  p ra c t ic e s .  
I n d iv id u a l  a n d  o rg a n iz a t io n a l a t t itu d e s  re g a rd in g  s a fe ty  w i l l  
in f lu e n c e  a ll aspects o f  safe p ra c t ic e , in c lu d in g  w ill in g n e s s  to  
r e p o r t  c o n c e rn s , response  to  in c id e n ts ,  a n d  c o m m u n ic a t io n  
o f  r is k . E a c h  o rg a n iz a t io n  s h o u ld  s tr iv e  to  d e v e lo p  a c u ltu re  
o f  s a fe ty  th a t  is o p e n  a n d  n o n p u n it iv e ,  e n co ura g e s  q u e s tio n s , 
a n d  is w i l l i n g  to  be  s e lf -c r i t ic a l.  P ersons a n d  o rg a n iz a t io n s  
m u s t be c o m m it te d  to  sa fe ty, be  aw are  o f  r isks , b e have  in  w ays 
th a t  e n h a n c e  safe ty , a n d  be a d a p ta b le . S c ie n tis ts  u n d e rs ta n d  
th a t  p ra c tic e s  s h o u ld  be r e f in e d  as o b s e rv a tio n s  are m a d e , 
h y p o th e s e s  te s te d , f in d in g s  p u b lis h e d , a n d  te c h n ic a l p rog ress 
a ch ie ve d . T h e  sam e h o ld s  t ru e  fo r  s a fe ty  in  th e  la b o ra to ry , 
w h ic h  s h o u ld  e vo lve  as e x p e rie n c e  is g a in e d  a n d  as la b o ra to ry
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a c tiv it ie s  ch a n ge . A s  la b o ra to r ia n s  g a in  m o re  k n o w le d g e  o v e r 
t im e  c o n c e rn in g  h o w  to  re co g n ize  a n d  c o n t ro l  hazards, th e  leve l 
o f  r is k  th a t  is c o n s id e re d  a c c e p ta b le  s h o u ld  b e c o m e  sm a lle r, 
w i t h  th e  g o a l o f  m o v in g  c o n t in u o u s ly  to  e l im in a te  o r  re d u c e  
r is k  to  th e  lo w e s t re a s o n a b ly  a c h ie v a b le  le ve l.
L a b o ra to r ia n s  have  b o th  th e  re s p o n s ib il ity  to  re p o r t  c o n ce rn s  
to  m a n a g e m e n t a n d  th e  r ig h t  to  express c o n c e rn s  w i t h o u t  
fe a r o f  re p ris a l. S im ila r ly ,  m a n a g e m e n t has th e  re s p o n s ib il i ty  
to  address c o n c e rn s  ra ise d  f r o m  a n y  d ire c t io n .  A  c o n t in u o u s  
p rocess o f  h a z a rd  re c o g n it io n ,  r is k  assessm ent, a n d  h a z a rd  
m it ig a t io n  p ra c tic e s  ensures th a t  m a n a g e m e n t a n d  la b o ra to ry  
w o rk e rs  a lik e  are a w a re  o f  th e  issues a n d  w o r k  to g e th e r  to  
m a in ta in  th e  h ig h e s t s ta n d a rd  o f  s a fe ty  (10 ,1 1 ).
Scope
A l th o u g h  these  g u id e lin e s  address m a n y  h a za rd s  th a t  m ig h t  
be  e n c o u n te re d  in  a la b o ra to ry , th e y  c a n n o t be  th e  sole resource  
used  to  d e v e lo p  a s a fe ty  p ro g ra m . S im ila r ly ,  i f  a la b o ra to ry  does 
n o t  use c e r ta in  id e n t i f ie d  h a za rd s  (e .g ., a n im a ls  o r  ra d io lo g ic  
m a te r ia ls ) ,  th e n  th o s e  c o m p e te n c ie s  w i l l  n o t  be  a p p lic a b le . 
E n s u r in g  th a t  a n  e ffe c tiv e  s a fe ty  c u ltu re  ex is ts  in  a n  o rg a n iz a ­
t io n  re q u ire s  th e  s t r u c tu r in g  o f  severa l c o m p o n e n ts  co ve re d  in  
th is  d o c u m e n t.  T h e s e  in c lu d e  fa c il it ie s , p ro to c o ls ,  e n g in e e r in g  
c o n tro ls ,  p e rs o n a l p ro te c t iv e  e q u ip m e n t ,  k n o w le d g e  o f  risks  
b e in g  h a n d le d  (a g e n t-  o r  to x in -s p e c i f ic ) ,  c o m m u n ic a t io n s  
a n d  s ig n a ge , d e c o n ta m in a t io n  a n d  w a ste  m a n a g e m e n t. T h e  
v a lu e  o f  these  g u id e lin e s  is th a t  th e y  serve as a re so u rce  to o l 
f o r  e d u c a t io n  a n d  t r a in in g ,  w h ic h  is th e  m o s t e ffe c tiv e  w a y  to  
b u i ld  a sa fe ty  c u ltu re .
M a n y  la b o ra to ry -a s s o c ia te d  a c t iv it ie s  (e .g ., s h ip p in g ,  a n im a l 
h o u s in g ,  a n d  m a n u fa c tu r in g )  w e re  n o t  in c lu d e d  in  th is  d o c u ­
m e n t.  D e p e n d in g  o n  th e  n a tu re  o f  th e  w o r k ,  these  a c t iv it ie s  
m ig h t  be  in c lu d e d  w h e n  assessing s a fe ty  c o m p e te n c ie s . A  
p r im a r y  reso u rce  re g a rd in g  safe use o f  b io lo g ic  m a te r ia ls  used 
across m a n y  f ie ld s  is B M B L  (9 ) ,  w h ic h  d e fin e s  b io s a fe ty  leve ls 
a n d  describ e s  safe p ra c tic e s , e n g in e e r in g , a n d  c o n tro ls  fo r  each 
b io s a fe ty  le ve l. T h e  fo u r  d o m a in s  s p e c if ie d  in  th e  fo l lo w in g  
g u id e lin e s  re fle c t th e  p a t te rn  e s ta b lis h e d  in  th e  B M B L .
B road  A p p lic a t io n
B io lo g ic  s c ie n ce  is a p p lic a b le  to  a w id e  ra n g e  o f  a c t iv i ­
tie s . B io lo g ic  m a te r ia ls  are used  in  p r iv a te  a n d  g o v e rn m e n t-  
s u p p o r te d  research , c l in ic a l s e tt in g s , a c a d e m ic  a n d  research  
in s t i tu t io n s ,  d ia g n o s tic  a n d  d ru g  d e v e lo p m e n t, a n im a l science , 
a g r ic u ltu ra l d e v e lo p m e n t,  a n d  m a n y  a d ju n c t  areas, in c lu d in g  
n a n o te c h n o lo g y  a n d  b io c h e m is try . T h e  c o m p e te n c ie s  d e scrib e d  
in  th is  d o c u m e n t  are b ro a d  e n o u g h  to  be c o n s id e re d  fo r  use
in  d e v e lo p in g  la b o ra to ry  sa fe ty  c r i te r ia  in  a ll f ie ld s  th a t  use 
b io lo g ic  m a te r ia ls , b u t  th e  g u id e lin e s  are n o t  in te n d e d  to  be 
a ll- in c lu s iv e . F ed e ra l, s ta te , lo c a l, a n d  in s t i t u t io n a l  re g u la tio n s , 
p o lic ie s , a n d  g u id e lin e s  th a t  address sa fe ty  a n d  s e c u r ity  c o n ­
cerns  also s h o u ld  be c o n s u lte d  w h i le  d e v e lo p in g  a s ite -s p e c if ic  
s a fe ty  p ro g ra m .
Competencies and Skill Domains
A  c o m p e te n c y  is a m e a s u ra b le , d o c u m e n ta b le  fa c to r  th a t  
in v o lv e s  n o t  o n ly  s k ills  th a t  ca n  be ta u g h t  a n d  d e v e lo p e d  b u t  
a lso th e  ju d g m e n t  a n d  a b i l i t y  to  re c o g n iz e  th e  l im ita t io n s  o f  
th e  w o r k  e n v iro n m e n t  a n d  o n e ’s o w n  s k ills  a n d  th e  s k ills  o f  
o th e rs  in  th e  la b o ra to ry .  T h e  ve rb s  se le c ted  fo r  each  le v e l o f  
c o m p e te n c y  fo l lo w  B lo o m ’s T a x o n o m y  (1 ) ,  a s ta n d a rd  c o n ­
s t r u c t io n  fo r  c o m p e te n c y  d e v e lo p m e n t,  w h e re v e r  a p p ro p r i­
ate. T h e  ve rb s  used  c o rre la te  to  a n  in c re a s in g  le v e l o f  s k i l l ,  
ju d g m e n t ,  a n d  re s p o n s ib i l i ty  a t each  o f  th e  th re e  p ro fe s s io n a l 
leve ls  o f  p ra c t it io n e rs .  T h e  sp e c ia liz e d  te rm s  used  in  th is  d o c u ­
m e n t  h a ve  b e e n  d e f in e d  (A p p e n d ix  A ) .  C o m p e te n c ie s  are n o t  
tasks; h o w e v e r, a l is t  o f  tasks ca n  be d e v e lo p e d  b y  u s in g  these 
c o m p e te n c ie s  as a g u id e lin e .  T h e  o v e ra ll f r a m e w o rk  fo r  th e  
c o m p e te n c y  g u id e lin e s  c o m p ris e s  fo u r  s k i l l  d o m a in s  th a t  f o l ­
lo w  th e  p a t te rn  e s ta b lish e d  in  B M B L :  p o te n t ia l  haza rds, h a za rd  
c o n tro ls ,  a d m in is t ra t iv e  c o n tro ls ,  a n d  e m e rg e n c y  response  a n d  
p re p a re d n e ss  (B o x ) ;  these c o m p e te n c ie s  are o u t l in e d  in  d e ta il 
(A p p e n d ix  B ).
BOX. C o m pe te n cy  d o m a in s  fra m e w o rk






Domain II: Hazard controls
Personal protective equipment 
Engineering controls -  equipment (primary barriers) 
Engineering controls -  facility (secondary barriers) 
Decontamination and waste control management
Domain III: Administrative controls
Hazard communication and signage 
Guidelines and regulatory compliance 
Safety program management 
Occupational health -  medical surveillance 
Risk management
Domain IV: Emergency preparedness and response
Emergencies and incident response 
Exposure prevention and hazard mitigation 
Emergency response -  exercises and drills
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C o n tin u u m  o f  th e  C o m p e te n c ie s
T h e  c o m p e te n c ie s  s h o u ld  be v ie w e d  as a m a t r ix  o f  v a ry in g  
levels o f  re s p o n s ib il ity  th a t  are based o n  e xp e rie n ce  a n d  r isk . 
N o v ic e s  to  th e  f ie ld  b e g in  at th e  e n try  le ve l b u t  s h o u ld  have  th e  
e d u c a tio n  a n d  e xp e rie n ce  a p p ro p r ia te  to  u n d e rs ta n d  a n d  a p p ly  
th e  p r in c ip le s  o f  b io lo g ic  sa fe ty  re le va n t to  th e ir  f ie ld  o f  w o rk .  A s  
a p e rs o n  ga ins e xp e rie n ce , he  o r  she m ig h t  a d vance  to  a m id le v e l 
p o s it io n  a n d  e v e n tu a lly  to  a s e n io r-le ve l p o s it io n  w i t h in  a sp e c ific  
b io s a fe ty  leve l. D e p e n d in g  o n  th e  size, scope, a n d  m is s io n  o f  th e  
o rg a n iz a t io n , t it le s  a n d  ro les can  v a ry  (T a b le  3 ).
R is k s  a s s o c ia te d  w i t h  e a ch  b io s a fe ty  le v e l in c re a s e  f r o m  
B S L -2  th ro u g h  B S L -4  (9 ) ,  a n d  each  in c re a se d  le v e l re q u ire s  
a d d it io n a l p ra c tic e s  a n d  e n g in e e r in g  c o n tro ls  to  m it ig a te  th o se  
risks . T h e re fo re ,  a la b o ra to r ia n  w h o  is c o m p e te n t  to  w o r k  a t a 
s e n io r  le v e l w i t h  B S L -2  agents  m u s t b e g in  a g a in  a t th e  e n t ry  
le v e l to  b u i ld  c o m p e te n c ie s  w h e n  s ta r t in g  to  w o r k  w i t h  B S L -3  
a gents , a n d  s im ila r ly  fo r  s ta r t in g  to  w o r k  w i t h  B S L -4  agents. 
T h e  a m o u n t  o f  t im e  re q u ire d  to  b e c o m e  c o m p e te n t  in  each 
d o m a in  a t each  b io s a fe ty  le v e l w i l l  v a ry  w id e ly  d e p e n d in g  o n  
th e  scope  o f  th e  w o r k  a n d  a p e rs o n ’s k n o w le d g e , s k ills , a b ilit ie s , 
o p p o r tu n i t y  fo r  e xp e rie n c e , a n d  ju d g m e n t .
C o lla b o ra tio n
L a b o r a to ry  s a fe ty  is a c o lla b o ra t iv e  e f fo r t  th a t ,  to  be success­
fu l ,  s h o u ld  in c lu d e  p a r t ic ip a t io n  o f  a ll p e rso n s  in v o lv e d .  T h e  
a p p ro p r ia te  b re a d th  o f  c o lla b o ra t io n  d e p e n d s  o n  th e  h a za rds 
in  use in  a g iv e n  la b o ra to ry .  In te r n a l  g ro u p s  ne ce ssa ry  fo r  
c o l la b o ra t io n  m ig h t  in c lu d e  h u m a n  resources, f a c i l i ty  e n g i­
n e e r in g , o c c u p a t io n a l a n d  e n v iro n m e n ta l h e a lth  a n d  safety, 
b io s a fe ty , s e c u rity , o c c u p a t io n a l m e d ic in e ,  r is k  m a n a g e m e n t, 
a n d  e m e rg e n c y  p re p a re dn e ss  p e rs o n n e l. E x te rn a l c o lla b o ra to rs  
s h o u ld  in c lu d e  f ir s t  resp o n d e rs  (e.g., f ire , p o lic e , a n d  e m e rg e n cy  
m e d ic a l p e rs o n n e l)  a n d  h o s p ita ls  o r  o th e r  h e a lth -c a re  fa c il it ie s  
th a t  rece ive  p a tie n ts .
R e g u la r ly  s o l ic i t in g  in p u t  f r o m  la b o ra to r ia n s  w h o  w o r k  
d ire c t ly  w i t h  b io lo g ic  m a te r ia ls  is c r it ic a l.  O f te n  la b o ra to r ia n s  
re c o m m e n d  p o s s ib le  w o r k  changes th a t  m ig h t  in c re a se  sa fe ty  
d ire c t ly  o r  in d ir e c t ly  th r o u g h  d e v e lo p in g  m o re  e f f ic ie n t  m e th ­
ods. Id e a lly , an  o rg a n iz a t io n  ca n  assess a n d  im p le m e n t  these 
p ra c tic e s  w h i le  k e e p in g  d o c u m e n ta t io n  c u rre n t.
In te n d e d  Use
T h e s e  g u id e lin e s  d e fin e  th e  e xp e c te d  e sse n tia l c o m p e te n c ie s  
fo r  w o r k in g  sa fe ly  w i t h  b io lo g ic  a n d  o th e r  h a za rd o u s  la b o ra to ry  
m a te r ia ls . L a b o r a to ry  p e rs o n n e l ca n  use th is  in f o r m a t io n  to  
e n h a n c e  t h e ir  e x is t in g  c o m p re h e n s iv e  sa fe ty  p ro g ra m s . E a ch  
o rg a n iz a t io n  m u s t ta i lo r  its  c o m p re h e n s iv e  sa fe ty  p ro g ra m  to  
address th e  o rg a n iz a t io n ’s s p e c if ic  needs a n d  use a ll a v a ila b le  
resources. D if fe r e n t  o rg a n iz a t io n s  m ig h t  f in d  d if fe re n t  uses fo r  
these  g u id e lin e s , d e p e n d in g  o n  th e i r  s t ru c tu re  a n d  g u id e lin e s  
a lre a d y  in  e x is te nce . T h e  a p p l ic a t io n  o f  these  g u id e lin e s  w i l l  
v a ry  w id e ly  d e p e n d in g  o n  th e  f ie ld  (e .g ., a g r ic u ltu re ,  in d u s try ,  
research , a c a d e m ia , m il i ta r y ,  h e a lth -c a re , c l in ic a l,  o r  p ro fe s ­
s io n a l o rg a n iz a t io n s ) .  T h e i r  in te n d e d  use w i l l  a lso  v a ry  b y  
c a te g o ry  o f  user, w h ic h  m ig h t  in c lu d e  th e  fo l lo w in g  p e rso n s  
a n d  re s p o n s ib ilit ie s :
•  p ra c t it io n e rs
—  assess c u r re n t  s k ills  a n d  e s ta b lis h  goals,
—  p la n  t r a in in g  a n d  e d u c a t io n a l needs,
—  m e e t b io s a fe ty  c o m p e te n c ie s  re le v a n t to  each  s tep  o f  
a n  a d v a n c in g  ca ree r p a th
•  e m p lo y e rs
—  d e v e lo p  t r a in in g  p la n s  fo r  e m p lo ye e s ,
—  e s ta b lis h  th e  s a fe ty  p o r t io n s  o f  p o s it io n  d e s c r ip t io n s  
a n d  jo b  q u a lif ic a t io n s ,
—  assess th e  c a p a b il i ty  o f  a n  o rg a n iz a t io n  to  o p e ra te  sa fe ly  
w i t h  b io lo g ic  m a te r ia ls ;
•  e d u c a to rs  in  sciences a n d  sa fe ty
—  d e v e lo p  c o u rs e w o rk  to  m e e t th e  n eeds o f  b io lo g ic  
la b o ra to ry  sa fe ty
—  in c o rp o ra te  th e  e le m e n ts  o f  these  c o m p e te n c ie s  in to  
e x is t in g  c u r r ic u la  (5 ).
T h e s e  g u id e lin e s  s h o u ld  be read  in  f u l l  b e fo re  b e g in n in g  
to  a p p ly  th e ir  c o n te n ts . T h e  c o m p e te n c y  d e v e lo p m e n t a n d  
re v ie w  process in d ic a te d  th a t  w o rd s  o f te n  have  d if fe r e n t  m e a n ­
in g s  to  p e rso n s  in  d i f fe r e n t  f ie ld s  a n d  m in im iz in g  th e  o v e rla p  
b e tw e e n  th e  se c tio n s  o f  th e  d o c u m e n t  a n d  o th e r  re g u la to ry  
a n d  g u id a n c e  d o c u m e n ts  re q u ire s  a c o m p re h e n s iv e  e f fo r t .  
U n le ss  o th e rw is e  n o te d ,  th e  d e f in i t io n s  o f  th e  te rm s  used  in  
th is  re p o r t  (A p p e n d ix  A )  w e re  c re a te d  b y  th e  w o r k in g  g ro u p  
o r  re p re s e n t n u a n c e s  o r  m o d if ic a t io n s  to  c o m p ile d  o n l in e  
d ic t io n a r ie s  o r  B M B L .
TABLE 3. Roles o f  b io s a fe ty  la b o ra to ry  pe rso n n e l, by  fie ld  and  leve l —  B io sa fe ty  Level C o m pe te n cy  Survey, U n ite d  States, 2010
Field Entry level Midlevel Senior level
Academia or research Technician, research associate, or 
specialist
Principal investigator, laboratory 
manager, postdoctoral student, or 
senior or staff scientist
Principal investigator or branch or 
division manager
Clinical setting Laboratory scientist or medical 
technologist
Chief/lead scientist or medical 
technologist, laboratory specialist, or 
laboratory manager
Laboratory manager, chief technologist, 
or hospital or clinic director
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C D C  a n d  A P H L  in te n d  to  d is s e m in a te  these  g u id e lin e s  
b ro a d ly  th r o u g h o u t  a v a r ie ty  o f  p ro fe s s io n a l o rg a n iz a t io n s  
a n d  n e w s le tte rs , in c lu d in g ,  b u t  n o t  l im i t e d  to ,  s c ie n t if ic ,  
e d u c a tio n a l,  sa fe ty , a n d  p u b l ic  h e a lth . T h e  c o m p e te n c ie s  w i l l  
be  p re s e n te d  a t m e e tin g s  o f  p u b l ic  h e a lth  p ra c t it io n e rs  a n d  
b io lo g ic  s a fe ty  p ro fe s s io n a ls  (e .g ., A B S A ) .  T h e  g u id e lin e s  also 
w i l l  be  m a in ta in e d  o n  C D C ’s w e b s ite  (h t tp : / /w w w .c d c .g o v ) 
a n d  o n  A P H L ’s w e b s ite  (h t tp : / /w w w .a p h l .o r g ).
Conclusion
T h e s e  g u id e lin e s  o u t l in e  th e  essen tia l e x p e c ta tio n s  fo r  b e h a v ­
io rs  a n d  k n o w le d g e  o f  la b o ra to ry  w o rk e rs  necessary to  w o r k  
s a fe ly  w i t h  b io lo g ic  m a te r ia ls  at a ll leve ls  o f  th e  p ro fe s s io n  in  
th e  l i fe  sciences. T h e  d e v e lo p m e n t o f  these  g u id e lin e s  is a f ir s t  
s tep  to w a rd  d e f in in g  c o m p re h e n s iv e  sa fe ty  c o m p e te n c ie s  in  
b io lo g ic  la b o ra to r ie s . T h e s e  g u id e lin e s  re fle c t a ra n g e  o f  p ast 
e xp e rie n ce s  a n d  w i l l  be  re v ie w e d  p e r io d ic a l ly  a n d  re f in e d  as 
a d d it io n a l e x p e rie n c e  is g a in e d . T h e  g u id e lin e s  ca n  be used  as 
a re so u rce  to  d e v e lo p  e d u c a t io n a l goa ls , t r a in in g  s ta n d a rd s , 
s a fe ty  assessments, p ro fe s s io n a l d e v e lo p m e n t, a n d  c e r t i f ic a t io n .  
E v e ry  o rg a n iz a t io n  u s in g  these  c o m p e te n c ie s  s h o u ld  re g u la r ly  
re v ie w  a n d  im p ro v e  its  p ra c tic e s  a n d  d o c u m e n ts  w i t h  a n  eye 
to w a rd  c o n t in u a l  r e d u c t io n  o f  th e  r is k s  in v o lv e d  in  w o r k ­
in g  w i t h  b io lo g ic  a n d  o th e r  h a z a rd o u s  la b o ra to ry  m a te r ia ls . 
T r a in in g  is n o t  l im i te d  to  th e  in i t ia l  in s t r u c t io n  re c e iv e d  a t th e  
s ta r t  o f  a la b o ra to ry  w o r k e r ’s e m p lo y m e n t  b u t  is c o n t in u o u s  
a n d  re fre s h e d  p e r io d ic a lly .  S o m e  p ro fe s s io n s  o r  o rg a n iz a t io n s  
th a t  w e re  c o n t r ib u to rs  to  these  g u id e lin e s , in c lu d in g  A A L A S  
a n d  th e  C o u n c i l  o f  S ta te  a n d  T e r r i to r ia l  E p id e m io lo g is ts ,  a lso 
h a ve  addressed  b io lo g ic  s a fe ty  p ra c tic e s  (12 ,1 3 ).
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APPENDIX A
Term s Used in  These G u id e lin e s
A d m in is t r a t i v e  c o n t r o ls :  changes in  w o r k  p ro c e d u re s  su c h  
as w r i t t e n  s a fe ty  p o lic ie s , w o r k  p ra c tic e s , ru le s , s u p e rv is io n , 
sch e d u le s , a n d  t r a in in g  w i t h  th e  g o a l o f  re d u c in g  th e  d u ra t io n ,  
fre q u e n c y , a n d  s e v e rity  o f  exp o sure s  to  h a z a rd o u s  m a te r ia ls  o r  
s itu a t io n s  ( 1).
A e r o s o l iz a t io n :  th e  g e n e ra tio n  o f  l iq u id  d ro p le ts  o r  p a rtic le s , 
5  m ic ro n s  in  d ia m e te r  o r  less, th a t  ca n  be in h a le d  a n d  re ta in e d  
in  th e  lu n g s .
A L A R A  (a s  lo w  as r e a s o n a b ly  a c h ie v a b le ) :  th e  te rm in o lo g y  
used  m o s t o f te n  in  r e la t io n  to  r a d ia t io n  e x p o s u re  leve ls , d e s ig ­
n a t in g  a w o r k  p r in c ip le  o r  p h i lo s o p h y  in te n d e d  to  p ro te c t  th e  
w o r k e r  f r o m  u n n e c e s s a ry  e x p o s u re  to  w o rk p la c e  h a za rd s . T h is  
p ra c t ic e  in v o lv e s  u s in g  o r  m o d if y in g  a p ro c e d u re  o r  w o rk p la c e  
e le m e n t to  re d u c e  o r  e l im in a te  th e  degree  o f  e xp o s u re  w h e n  
rea so n a b le  a n d  e c o n o m ic a lly  fe a s ib le  to  d o  so.
B a r r ie r s :  a n y  m e th o d  used  to  separa te  w o rk e rs , th e  o u ts id e  
c o m m u n ity ,  a n d  th e  e n v iro n m e n t  f r o m  a n y  h a za rd o u s  m a te r ia l 
u t i l iz e d ;  ca n  in c lu d e  p r im a r y  o r  s e c o n d a ry  b a rr ie rs .
B io h a z a r d o u s  m a te r ia ls :  in fe c t io u s  a gents  o r  h a z a rd o u s  
b io lo g ic  m a te r ia ls  th a t  p re s e n t a r is k  o r  p o te n t ia l  r is k  to  th e  
h e a lth  o f  h u m a n s , a n im a ls , o r  th e  e n v iro n m e n t .  T h e  r is k  can  
be d ire c t  th r o u g h  in fe c t io n  o r  in d ire c t  th r o u g h  d a m a g e  to  th e  
e n v iro n m e n t .  B io h a z a rd o u s  m a te r ia ls  in c lu d e  c e r ta in  ty p e s  
o f  re c o m b in a n t  D N A ,  o rg a n is m s  a n d  v iru s e s  in fe c t io u s  to  
h u m a n s , a n im a ls , o r  p la n ts  (e .g ., p a ra s ite s , v iru s e s , b a c te r ia , 
fu n g i,  p r io n s ,  a n d  r ic k e tts ia ) ,  a n d  b io lo g ic a l ly  a c tiv e  agents  
(e .g ., to x in s ,  a lle rg e n s , a n d  v e n o m s )  th a t  ca n  cause disease 
in  o th e r  l iv in g  o rg a n is m s  o r  cause s ig n if ic a n t  im p a c t  to  th e  
e n v iro n m e n t  o r  c o m m u n ity .
B io lo g ic  a g e n ts : A n y  m ic ro o rg a n is m  ( in c lu d in g ,  b u t  n o t  
l im i te d  to ,  b a c te r ia , v iru s e s , fu n g i,  r ic k e tts ia e , o r  p ro to z o a ) ,  
in fe c tio u s  su b s tan ce  o r  a n y  n a tu ra lly  o c c u r r in g ,  b io e n g in e e re d , 
o r  s y n th e s iz e d  c o m p o n e n t  o f  a n y  s u c h  m ic ro o r g a n is m  o r  
in fe c t io u s  su b s ta n ce  c a p a b le  o f  c a u s in g  d e a th , disease, o r  o th e r  
b io lo g ic  m a lfu n c t io n  in  a h u m a n , an  a n im a l,  a p la n t,  o r  a n o th e r  
l iv in g  o rg a n is m ; d e te r io ra t io n  o f  fo o d ,  w a te r, e q u ip m e n t ,  s u p ­
p lie s , o r  m a te r ia l o f  a n y  k in d ;  o r  d e le te r io u s  a lte ra t io n  o f  th e  
e n v iro n m e n t  (2 ).
B io lo g ic  m a te r ia ls :  A n y  b io lo g ic a l ly  d e r iv e d  m a te r ia ls  o r  
m a te r ia ls  th a t  c o n ta in  b io lo g ic  species, in c lu d in g  b a c te r ia , 
v iru s e s ,  m ic ro o r g a n is m s ,  g e n e t ic a l ly  m o d i f ie d  o rg a n is m s  
o r  m ic ro o rg a n is m s , o r  p r io n s ,  in c lu d in g  b u t  n o t  l im i te d  to  
c e llu la r  l in e s , D N A  m a te r ia ls ,  tissu e s , o rg a n s , b o d y  f lu id s ,  
b io lo g ic  agents a n d  to x in s , a lle rgens a n d  c u ltu re d  cells. B io lo g ic  
m a te r ia ls  are n o t  n e ce ssa rily  p a th o g e n ic  o r  h a z a rd o u s .
B io lo g ic  w a s te :  a n y  b io h a z a rd o u s  o r  n o n b io h a z a rd o u s  
w a s te  c o n ta in in g  b io lo g ic  m a te r ia l,  in c lu d in g  b u t  n o t  l im i te d  
to  b lo o d  a n d  b lo o d  p ro d u c ts ,  c l in ic a l  s p e c im e n s , p a th o lo g i­
ca l w a s te , a n im a l carcasses a n d  s o ile d  b e d d in g ,  c u ltu re s  a n d  
s to c k s  o f  m ic ro b ia l  m a te r ia ls , sha rps  a n d  o th e r  ite m s  th a t  have  
b e e n  in  c o n ta c t  w i t h  b io h a z a rd o u s  m a te r ia ls , b io te c h n o lo g y  
b y p ro d u c t  e ff lu e n ts  d e s ig n a te d  fo r  d is p o s a l, a n d  la b o ra to ry  
s u p p lie s , p la s tic s , o r  g lassw are  th a t  h a ve  b e e n  in  c o n ta c t  w i t h  
b io lo g ic  m a te r ia ls .
B io s a f e t y  m a n u a l :  a la b o r a to r y  m a n u a l d e v e lo p e d  a n d  
im p le m e n te d  b y  th e  e m p lo y e r  th a t  o u t lin e s  p ro c e d u re s , e q u ip ­
m e n t ,  p e rs o n a l p ro te c t iv e  e q u ip m e n t ,  a n d  w o r k  p ra c tic e s  th a t  
are ca p a b le  o f  p ro te c t in g  e m p lo ye e s  f r o m  th e  h e a lth  hazards 
p re s e n te d  b y  h a z a rd o u s  b io lo g ic  m a te r ia ls  used  in  th a t  p a r ­
t ic u la r  w o rk p la c e .
B io s a fe ty  re c o rd s : records  th a t  are re ta in e d  as re q u ire d  b y  reg­
u la to ry  a n d  in s t i tu t io n a l p o lic ie s  fo r  d o c u m e n ta t io n  o f  em p lo ye e  
t r a in in g ,  m e d ic a l s u rv e illa n c e , e q u ip m e n t  m a in te n a n c e  a n d  
c e r t i f ic a t io n ,  a cc id e n ts  a n d  e xp o sure , in s p e c tio n s  a n d  a u d its , 
a n d  in v e n to r ie s  fo r  c h e m ic a l a n d  o th e r  h a za rd o u s  agents.
B io s e c u r i t y :  th e  s y s te m  to  p re v e n t  u n a u th o r iz e d  e n t r y  
to  la b o r a to r y  areas, access to  d a n g e ro u s  p a th o g e n s , o r  th e  
u n w a rra n te d  o r  a c c id e n ta l release o f  m a te r ia ls  to  th e  o u ts id e  
e n v iro n m e n t .
B io s e c u r i t y  m a n u a l :  la b o r a t o r y  m a n u a l t h a t  p ro v id e s  
p ra c t ic a l g u id a n c e  re la te d  to  th e  o v e ra ll s e c u r ity  o f  p e rs o n n e l 
r e l ia b i l i t y  a n d  th e  c o n ta in m e n t  o f  b io lo g ic  agents  a n d  to x in s  
in  th e  la b o ra to ry  s e tt in g .
B io s u r e ty :  A n  in te g ra te d  a p p ro a c h  to  th e  m a n a g e m e n t o f  
p o te n t ia l ly  h a z a rd o u s  m a te r ia ls  a n d  a c t iv it ie s . T h is  in c lu d e s  
h e a lth ,  sa fe ty, s e c u rity , e n v iro n m e n ta l p ro te c t io n ,  e m e rg e n c y  
m a n a g e m e n t, a n d  c o m m u n i t y  re la tio n s  c o n c e rn in g  a c tiv it ie s  
in v o lv in g  p o te n t ia l ly  e t io lo g ic  b io lo g ic a l m a te r ia ls  a n d  se lect 
agents, re c o m b in a n t D N A ,  g e n e tic  research, a n d  e n v iro n m e n ta l 
b io re m e d ia t io n  (3 ).
C h e m ic a l  h y g ie n e  p la n :  a w r i t te n  p ro g ra m  d e v e lo p e d  a n d  
im p le m e n te d  b y  th e  e m p lo y e r  th a t  o u t lin e s  p ro c e d u re s , e q u ip ­
m e n t ,  p e rs o n a l p ro te c t iv e  e q u ip m e n t ,  a n d  w o r k  p ra c tic e s  th a t  
are ca p a b le  o f  p ro te c t in g  e m p lo ye e s  f r o m  th e  h e a lth  hazards 
p re s e n te d  b y  h a z a rd o u s  c h e m ic a ls  used  in  th a t  p a r t ic u la r  w o r k ­
p la c e  a n d  th a t  c o m p lie s  w i t h  O c c u p a t io n a l S a fe ty  a n d  H e a lth  
A d m in is t r a t io n  ( O S H A )  re g u la t io n s  (4 ).
C h e m ic a l  m a te r ia ls :  substances w i t h  a d is t in c t  m o le c u la r  
c o m p o s it io n  th a t  are p ro d u c e d  b y  o r  used  in  c h e m ic a l p r o ­
cesses. C h e m ic a ls  ca n  be p re s e n t in  th e  la b o ra to ry  as so lid s , 
l iq u id s ,  m is ts , v a p o rs , o r  gases.
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C o m p re s s e d  g as: a n y  gas o r  m ix tu r e  o f  gases e x e r t in g  in  a 
c o n ta in e r , a t a p ressure  e xce e d in g  4 0 .6  p s ia  a t 2 0 °  C . A ls o  refers 
to  l iq u e f ie d  a n d  d is s o lv e d  gases m e e t in g  th e  c r i te r ia  (5 ).
C o n t a in m e n t :  m e th o d s  u sed  to  s h ie ld  o r  p ro te c t  p e rs o n ­
n e l, th e  im m e d ia te  w o r k  e n v iro n m e n t ,  a n d  th e  c o m m u n it y  
f r o m  e x p o s u re  to  h a z a rd o u s , ra d io lo g ic ,  c h e m ic a l,  o r  b io lo g ic  
m a te r ia ls .
D e c o n t a m in a t io n :  T h e  re m o v in g  o f  c h e m ic a l,  b io lo g ic ,  o r  
r a d io lo g ic  c o n ta m in a t io n  f r o m ,  o r  th e  n e u tr a l iz in g  o f  i t  o n ,  a 
p e rs o n , o b je c t,  o r  area (6).
D is in f e c t io n :  th e  p rocess o f  re d u c in g  o r  e l im in a t in g  m ic r o ­
o rg a n is m s  f r o m  a su rfa c e  o r  space.
E m e rg e n c y  e q u ip m e n t :  ite m s  used  in  c o m m u n ic a t io n  a n d  
response  to  a n  e m e rg e n c y  o r  in c id e n t  e v e n t. E x a m p le s  in c lu d e  
f ire  e x tin g u is h e rs , te le p h o n e s , eye w ashes, s p i l l  c le a n -u p  s u p ­
p lie s , o r  f ire  a la rm s .
E n g in e e r in g  c o n t r o ls :  re fe rs to  m e th o d s  to  re m o v e  a h a z a rd  
o r  p la ce  a p ro te c t iv e  b a r r ie r  b e tw e e n  th e  w o r k e r  a n d  th e  w o r k ­
p la ce  h a z a rd , w h ic h  u s u a lly  in v o lv e s  b u i ld in g  d e s ig n  e le m e n ts  
a n d  sp e c ia liz e d  e q u ip m e n t.
E r g o n o m ic :  In te ra c t io n s  b e tw e e n  h u m a n s  a n d  t h e ir  to ta l  
w o r k in g  e n v iro n m e n t p lu s  stresses re la te d  to  s u c h  e n v iro n m e n ­
ta l e le m e n ts  as a tm o s p h e re , h e a t, l ig h t ,  a n d  s o u n d  as w e ll  as a ll 
to o ls  a n d  e q u ip m e n t  o f  th e  w o rk p la c e .  T h e  s c ie n t if ic  s tu d y  o f  
o r  d e s ig n  o f  e q u ip m e n t  a n d  w o r k  tasks a n d  t h e ir  re la t io n  to  
o r  f i t  w i t h  th e  o p e ra to r  ( 1).
E x p o s u r e  c o n t r o l  p la n :  a w r i t t e n  p r o g r a m  d e v e lo p e d  
a n d  im p le m e n te d  b y  th e  e m p lo y e r  th a t  o u t l in e s  p ro c e d u re s , 
e n g in e e r in g  c o n tro ls ,  p e rs o n a l p ro te c t iv e  e q u ip m e n t ,  w o r k  
p ra c tic e s , a n d  o th e r  m e th o d s  th a t  are c a p a b le  o f  p ro te c t in g  
e m p lo y e e s  f r o m  e x p o s u re  to  b lo o d b o rn e  p a th o g e n s  a n d  th a t  
c o m p lie s  w i t h  O S H A  re q u ire m e n ts  (7 ).
E x p o s u r e  p r e v e n t io n  a n d  h a z a rd  m i t i g a t io n :  a p rocess 
th a t  in v o lv e s  e v a lu a tin g  th e  in c id e n t  response  p ro c e d u re s  to  
e n su re  th a t  a c tio n s  ta k e n  d u r in g  th e  response  d o  n o t  re s u lt in  
h a z a rd o u s  exposures.
G u id e l in e s  a n d  r e g u la to r y  c o m p l ia n c e :  sa fe ty  in fo r m a t io n  
a n d  re q u ire d  p ra c tic e s  f r o m  fe d e ra l (e .g ., U .S . D e p a r tm e n t  
o f  H e a l th  a n d  H u m a n  S e rv ice s , E n v ir o n m e n ta l P ro te c t io n  
A g e n c y , a n d  O S H A ) ,  s ta te , a n d  lo c a l re g u la to ry  sou rces, a n d  
g u id e lin e s  ( n o n r e g u la to r y )  f r o m  a g e n c ie s , c o u n c i ls ,  asso­
c ia t io n s ,  in s t i tu te s ,  s o c ie tie s , a n d  acts (e .g ., A s s o c ia t io n  o f  
A sse ssm e n t a n d  A c c r e d i ta t io n  o f  L a b o r a to ry  A n im a l  C a re , 
N a t io n a l  F ire  P ro te c t io n  A s s o c ia t io n ,  o r  C l in ic a l  L a b o ra to ry  
Im p r o v e m e n t  A m e n d m e n ts ) .
H a z a r d  c o m m u n ic a t io n :  a w r i t te n  p ro g ra m  th a t  id e n tif ie s  
th e  p rocess fo r  e n s u r in g  th a t  in fo r m a t io n  c o n c e rn in g  haza rds  is 
t r a n s m it te d  a p p ro p r ia te ly  to  p e rs o n n e l, to  in c lu d e ,  b u t  n o t  be 
l im i te d  to ,  use o f  s ig n a ge , s y m b o ls , c o n ta in e r  la b e ls , m a te r ia l
sa fe ty  d a ta  sheets, a n d  o th e r  w r i t te n  sources d e s c r ib in g  hazards  
o f  a m a te r ia l o r  space.
H a z a r d  c o n t r o l :  m e th o d s  u sed  to  e l im in a te  o r  re d u c e  th e  
p o te n t ia l  f o r  e xposures to  a h a z a rd .
I n c id e n t :  an  u n e x p e c te d  e ve n t th a t  causes o r  has th e  p o te n ­
t ia l  to  cause loss, in ju ry ,  illn e s s , u n sa fe  c o n d it io n s ,  o r  d is ru p ­
t io n s  to  n o rm a l p ro c e d u re s .
I n c id e n t  re s p o n s e  p la n :  a w r i t te n  p ro g ra m  th a t  id e n tif ie s  
h o w  p e rs o n n e l s h o u ld  react to  in c id e n ts  a n d  o th e r  e m e rg e n ­
cies a t t h e ir  fa c i l i ty .
I n s t i t u t i o n a l  s a fe ty  c o m m it te e s :  c o m m itte e s  c o m p r is in g  a 
c ro s s -s e c tio n  o f  s ta f f  w i t h  th e  g o a l o f  e s ta b lis h in g  o r  m o n i t o r ­
in g  w o r k  p ra c tic e s  to  e n su re  w o r k e r  safe ty, c o m p lia n c e , a n d  
awareness w i t h  reg a rd  to  a s p e c if ic  o r  ge n era l w o rk p la c e  h a za rd . 
E x a m p le s  in c lu d e  s u c h  lo c a l c o m m itte e s  as th e  sa fe ty  c o m m it ­
tee, ra d ia t io n  s a fe ty  c o m m it te e ,  in s t i t u t io n a l  a n im a l care a n d  
use c o m m it te e ,  in s t i t u t io n a l  b io s a fe ty  c o m m it te e ,  c h e m ic a l 
s a fe ty  c o m m it te e ,  in s t i t u t io n  re v ie w  b o a rd , a n d  e n v iro n m e n ta l 
p ro g ra m s  a d v is o ry  b o a rd .
I n v e n t o r y  re c o rd s :  re c o rd s  th a t  t r a c k  th e  q u a n t ity ,  fo rm ,  
lo c a t io n ,  a n d  d is p o s it io n  o f  a n y  b io lo g ic ,  c h e m ic a l,  o r  ra d io ­
lo g ic  m a te r ia l in  use, s to re d , o r  d is p o s e d  o f  in  a la b o ra to ry .
Is o to p e :  o n e  o f  tw o  o r  m o re  a to m ic  species o f  an  e le m e n t 
d i f fe r in g  in  a to m ic  w e ig h t ,  b u t  h a v in g  th e  sam e a to m ic  n u m ­
ber. E a c h  c o n ta in s  th e  sam e n u m b e r  o f  p ro to n s  b u t  a d i f fe re n t  
n u m b e r  o f  n e u tro n s  (e .g ., u ra n iu m  2 3 8  a n d  u ra n iu m  2 3 5 ).
L a b o r a t o r y  a n im a l  a l le r g y  ( L A A ) :  c o n d i t io n  th a t  m ig h t  
d e v e lo p  w h e n  s u s c e p tib le  p e rs o n s  are e x p o s e d  to  a lle rg e n s  
p ro d u c e d  b y  la b o ra to ry  a n im a ls . L A A  is m o s t asso c ia te d  w i t h  
e xp o s u re  to  fu r ,  sa liva , a n d  u r in e  o f  ra ts , m ic e , g u in e a  p ig s , 
a n d  ra b b its .
L a b o r a t o r y  e m e rg e n c ie s :  se rio u s  s itu a t io n s  o r  o c c u rre n c e s  
in  th e  la b o r a to r y  th a t  h a p p e n  u n e x p e c te d ly  a n d  d e m a n d  
im m e d ia te  a c t io n .
L a b o r a t o r y  w a s te  m a n a g e m e n t  p ra c t ic e s :  w r i t te n  p ro c e ­
d u re s  th a t  d e s c rib e  s te r i l iz a t io n ,  d e c o n ta m in a t io n ,  a n d  d is ­
in fe c t io n  p ra c tic e s  a n d  h o w  th e  d if fe r e n t  w a s te  s trea m s (e.g ., 
b io lo g ic ,  c h e m ic a l,  o r  ra d io lo g ic )  g e n e ra te d  in  th e  la b o ra to ry  
w i l l  be  h a n d le d  to  c o m p ly  w i t h  re g u la to ry  a n d  in s t i t u t io n a l  
re q u ire m e n ts .
M a t e r ia l  s a fe ty  d a ta  s h e e t ( M S D S ) :  a fa c t shee t s u m m a r iz ­
in g  in fo r m a t io n  re g a rd in g  m a te r ia l id e n t i f ic a t io n  fo r  a c h e m ic a l 
p ro d u c t  o r  m ix tu r e ,  in c lu d in g  h a z a rd o u s  in g re d ie n ts ; h e a lth , 
p h y s ic a l,  a n d  f ire  h a za rd s ; f i r s t  a id ; c h e m ic a l re a c t iv it ie s  a n d  
in c o m p a t ib i l i t ie s ;  s p i l l ,  le a k , a n d  d is p o s a l p ro c e d u re s ; a n d  
p ro te c t iv e  m easures re q u ire d  fo r  safe h a n d l in g  a n d  s to rage .
M e d ic a l  s u r v e i l la n c e  p r o g r a m :  th e  o n g o in g ,  s y s te m a tic  
c o l le c t io n  o f  h e a lth  d a ta  th a t  s ig n a l e ith e r  b io m a rk e rs  o f  e x p o ­
su re  o r  e a rly  s ig n s  o f  adverse h e a lth  o u tc o m e s  f r o m  k n o w n  
b io lo g ic  m a te r ia ls  a n d  to x ic a n ts  in  p e rso n s  w o r k in g  w i t h  those
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m a te r ia ls . In c lu d e s  a p ro g ra m  fo r  p re e m p lo y m e n t  sc re e n in g , 
o n g o in g  m o n ito r in g ,  a n d  p o s te x p o s u re  m a n a g e m e n t.
M i t ig a t e :  to  c o rre c t id e n t i f ie d  d e fic ie n c ie s  a n d  to  m a k e  a 
h a z a rd  less severe. T h is  in c lu d e s  c o rre c t iv e  a c tio n s  ta k e n  as a 
re s u lt o f  a n  in s p e c t io n  o r  a u d it ,  o r  a fte r  an  in c id e n t .
N o n i o n i z i n g  r a d ia t i o n :  e le c t ro m a g n e t ic  r a d ia t io n  th a t  
does n o t  cause io n iz a t io n  ( i.e ., does n o t  re m o v e  an  e le c tro n  
c o m p le te ly  f r o m  a n  a to m  o r  m o le c u le ) .  E x a m p le s  in c lu d e  
u lt ra v io le t ,  laser, in fra re d ,  m ic ro w a v e , a n d  ra d io  w aves.
N o n r o u t in e  s a m p le s /s p e c im e n s :  s a m p le s  o r  s p e c im e n s  
rece ive d  th a t  n o rm a lly  are n o t  h a n d le d  b y  th e  fa c i l i ty  a n d  m ig h t  
in c lu d e  m a te r ia ls  th a t  p o te n t ia l ly  pose  a g re a te r o r  d if fe re n t  
h a z a rd  th a n  e n c o u n te re d  n o rm a lly .
P e rs o n a l p r o te c t iv e  e q u ip m e n t  (P P E ) :  ite m s  w o r n  b y  la b o ­
r a to r y  w o rk e rs  to  p re v e n t d ire c t  e xp o su re  to  h a z a rd o u s  m a te r i­
als, in c lu d in g  g loves, g o w n s , a p ro n s , coa ts , c o n ta in m e n t  s u its , 
shoe  cove rs , eye a n d  face s h ie ld s , re s p ira to rs , a n d  m asks.
P e r s o n n e l t r a i n i n g  p r o g r a m :  th e  re q u ire d  t r a in in g  a n d  
fo l lo w - u p  e v a lu a t io n  to  e n su re  th a t  s ta f f  are c a p a b le  o f  p e r ­
fo r m in g  th e ir  d u tie s  in  a c c o rd a n c e  w i t h  th e  in s t i t u t io n ’s s a fe ty  
p ro g ra m . A  c o m p re h e n s iv e  t r a in in g  p ro g ra m  s h o u ld  in c lu d e  
s u c h  areas as b io s a fe ty , b io s e c u r ity ,  h a z a rd o u s  w a s te  m a n a g e ­
m e n t,  e m e rg e n c y  response , s a m p le  a n d  s p e c im e n  re c e ip t a n d  
a c c e s s io n in g , s p e c im e n  p a c k a g in g  a n d  s h ip p in g ,  te s t in g  p r o ­
ce d u re s , a n d  h a z a rd  c o m m u n ic a t io n .
P h y s ic a l  e n v i r o n m e n t :  lo c a t io n  w h e re  w o r k  is p e rfo rm e d . 
A ls o  in c lu d e s  th e  asso c ia te d  e q u ip m e n t ,  m a te r ia ls ,  a ir, a n d  
o th e r  o b je c ts .
P h y s ic a l  h a z a rd s : u n sa fe  c o n d it io n s  in  th e  w o rk p la c e  th a t  
ca n  cause in ju r y  o r  illn e s s . E x a m p le s  in c lu d e ,  b u t  are n o t  
l im i te d  to ,  e rg o n o m ic  c o n c e rn s , e x p o s u re  to  h o t  a n d  c o ld , 
e le c tr ic ity ,  c o m p re s s e d  gas c y lin d e rs , n o ises, a n d  sharps.
P r io n s :  a tra n s m is s ib le  agent th a t  can cause n e u ro d e g e n e ra tive  
disease in  h u m a n s  a n d  a n im a ls . H a v in g  n o  g e n e tic  m a te r ia l,  a 
p r io n  is a p ro te in  th a t  n o rm a lly  is ha rm le ss . I n  a process th a t  is 
n o t  fu l ly  u n d e rs to o d , th e  p r io n  fo ld s  in to  an  a b n o rm a l shape 
th a t  also can  cause o th e r  n o rm a l p r io n s  to  fo ld  in to  a b n o rm a l 
shapes.
P r im a r y  b a r r ie r s :  sp e c ia liz e d  la b o ra to ry  e q u ip m e n t  w i t h  
e n g in e e r in g  c o n tro ls  d e s ig n e d  to  p ro te c t  a g a in s t e xp o s u re  to  
h a z a rd o u s  la b o ra to ry  m a te r ia ls ,  in c lu d in g ,  b u t  n o t  l im i t e d  
to ,  b io lo g ic  s a fe ty  c a b in e ts , c h e m ic a l fu m e  h o o d s , e n c lo sed  
c o n ta in e rs , b e n c h  sh ie ld s , a n im a l cages, a n d  e n g in e e re d  sharps 
in ju r y - p r o te c t io n  d ev ices (e .g ., s a fe ty  n eed les , s a fe ty  sca lpe ls , 
a n d  sh a rp s  c o n ta in e rs ) .
R a d ia t io n  s a fe ty  m a n u a l :  a la b o ra to ry  m a n u a l th a t  d e ta ils  
h o w  th e  la b o ra to ry  h a n d le s , s to res , a n d  d isposes o f  ra d io a c t iv e  
m a te r ia l in  a safe m a n n e r  a c c o rd in g  to  its  use r lice n se  w i t h  th e  
N u c le a r  R e g u la to ry  C o m m is s io n .
R a d io lo g ic  m a t e r ia ls :  r a d io is o to p e s ,  r a d io a c t iv e  w a s te  
p ro d u c ts ,  a n d  c h e m ic a l o r  b io lo g ic  m a te r ia ls  th a t  h a ve  been  
m o d if ie d  to  in c lu d e  ra d io is o to p e  labe ls.
R a d io lo g ic  m o n i t o r i n g  d e v ic e s : d e v ice s  th a t  p ro v id e  a 
s c ie n t if ic  d e te r m in a t io n  o f  a m o u n t ,  ra te , a n d  d is t r ib u t io n  
o f  r a d ia t io n  e m it te d  f r o m  a so u rc e  o f  io n iz in g  ra d ia t io n .  A n  
e x a m p le  is a G e ig e r  c o u n te r .
R e c o rd s  m a n a g e m e n t s y s te m : a p a p e r o r  e le c tro n ic  system  fo r  
tra c k in g  th e  c re a tio n , re c e ip t, re v is io n , a n d  re te n t io n  o f  la b o ra ­
to r y  reco rd s  in  a cco rd a n ce  w i t h  a p p lic a b le  re g u la to ry  s ta n da rd s  
a n d  g u id e lin e s  a n d  in  a cco rd a n ce  w i t h  a n y  a p p lic a b le  q u a lity  
assurance o r  q u a l ity  c o n tro l  s ta n d a rd  fo r  th e  la b o ra to ry . R ecords 
can  in c lu d e , b u t  are n o t  l im i te d  to ,  a u d io  a n d  v id e o  re c o rd in g s , 
p h o to g ra p h s  o r  o th e r  g ra p h ic  im ages, a n d  e -m a il messages.
R e s e a rc h  a n im a ls :  a n im a ls  used  in  th e  la b o ra to ry .  W h e n  
e v a lu a tin g  h a za rd s  o f  research  a n im a ls , la b o ra to r ia n s  s h o u ld  
c o n s id e r  th e  r isks  in h e re n t  to  th e  species its e lf,  th o se  associa ted  
w i t h  h a n d l in g  th e  a n im a ls  (e .g ., b ite s , scra tches, a n d  a lle rg e n s), 
a n d  th e  r isks  fo r  h a n d l in g  th e  b e d d in g  a n d  o th e r  assoc ia ted  
w a s te  p ro d u c ts .
R e s p ir a to r y  p r o t e c t io n  p r o g r a m :  a d e ta ile d  p la n  d e s c rib in g  
th e  use o f  P P E  to  p ro te c t  la b o ra to ry  w o rk e rs  f r o m  re s p ira to ry  
e xp o s u re  to  h a z a rd o u s  m a te r ia ls . In c lu d e s  th e  re q u ire d  re s p ira ­
t o r y  p ro te c t io n  devices to  be u sed  fo r  v a r io u s  p ro c e d u re s  a n d  
describes th e  re q u ire d  f i t - te s t in g  p ro c e d u re  necessary b e fo re  use 
o f  re s p ira to rs . M u s t  c o m p ly  w i t h  O S H A  re g u la t io n s  (8 ).
R is k  a s s e s s m e n t: a process to  e v a lu a te  th e  p r o b a b i l i t y  a n d  
co n se qu e n ce s  o f  e x p o s u re  to  a g iv e n  h a z a rd , w i t h  th e  in te n t  to  
re d u c e  th e  r is k  b y  e s ta b lis h in g  th e  a p p ro p r ia te  h a z a rd  c o n tro ls  
to  be  used.
R o u te s  o f  e x p o s u re :  p a th s  b y  w h ic h  h u m a n s  o r  o th e r  l iv in g  
o rg a n is m s  c o m e  in to  c o n ta c t w i t h  a h a za rd o u s  substance . T h re e  
ro u te s  o f  exp o sure  are b re a th in g  ( in h a la t io n ) ,  e a tin g  o r  d r in k in g  
( in g e s t io n ) ,  a n d  c o n ta c t  w i t h  s k in  (d e rm a l a b s o rp t io n ) .
S a fe ty  m a n u a ls :  c o lle c tio n s  o f  p o lic ie s , p ro c e d u re s , a n d  w o r k  
p ra c tic e s  in te n d e d  fo r  g u id a n c e  in  p ro te c t io n  a g a ins t id e n t i f ie d  
a n d  p o te n t ia l  w o rk p la c e  haza rds.
S a fe ty  p r o g r a m  m a n a g e m e n t :  in s t i t u t io n a l  g e n e ra l safety, 
b io s a fe ty , b io s e c u r ity ,  c h e m ic a l,  ra d io lo g ic ,  a n d  e m e rg e n c y - 
response  p ro g ra m s  a n d  p la n s  th a t  a ll s ta f f  are re q u ire d  to  fo l lo w  
to  m a n a g e  p o s s ib le  w o rk p la c e  hazards.
S a m p le :  a m a te r ia l o f  n o n b io lo g ic  o r ig in  (e .g ., w a te r  o r  s o il)  
s u b m it te d  fo r  an a lys is  to  a n  e n v iro n m e n ta l o r  research  la b o ­
ra to ry . S a m p le s  m ig h t  h a ve  th e  p o te n t ia l  to  c o n ta in  b io lo g ic  
m a te r ia ls .
S e c o n d a ry  b a r r ie rs :  fa c i l i ty  d e s ig n  a n d  c o n s tru c t io n  features 
to  in c lu d e , b u t  n o t  be  l im i te d  to , d ire c t io n a l a ir  f lo w , e n tra n c e  
a ir lo c k s , c o n tro lle d -a c c e s s  zones, H E P A - f i l te r e d  e x h a u s t a ir, 
fa c i l i ty  c o n tro ls , d e c o n ta m in a t io n  e q u ip m e n t,  eyew ash s ta tio n s , 
p ro te c t iv e  show ers , a n d  s in ks  fo r  h a n d  w a s h in g .
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S h a rp s : ite m s  c a p a b le  o f  c u t t in g  o r  p ie rc in g  h u m a n  s k in . 
E x a m p le s  in c lu d e  h y p o d e r m ic  n e e d le s , s y r in g e s  ( w i t h  o r  
w i t h o u t  a tta c h e d  n e e d le s ), P a s te u r p ip e tte s ,  s c a lp e l b la d es , 
s u tu re  n eed les , b lo o d  v ia ls , needles  w i t h  a tta c h e d  tu b in g ,  a n d  
c u ltu re  d ishes (rega rd less  o f  p re se n ce  o f  in fe c t io u s  a g e n ts ). 
A ls o  in c lu d e d  are o th e r  typ e s  o f  b ro k e n  o r  u n b ro k e n  g lassw are  
th a t  h a ve  b e e n  in  c o n ta c t  w i t h  in fe c t io u s  agents  (e .g ., used 
m ic ro s c o p e  s lides  a n d  c o v e r s lip s ).
S p e c im e n : b io lo g ic  m a te r ia l s u c h  as b lo o d  o r  tissu e  s u b ­
m i t te d  fo r  a n a lys is  to  a c l in ic a l,  p u b l ic  h e a lth ,  o r  research  
la b o ra to ry .
S ta n d a r d  o p e r a t in g  p ro c e d u r e s :  e s ta b lis h e d  p ro c e d u re s  
to  be fo l lo w e d  in  c a r r y in g  o u t  a g iv e n  o p e ra t io n  o r  in  a g iv e n  
s i tu a t io n .  D e v e lo p m e n t  o f  p ro c e d u re s  is based o n  p r u d e n t  
la b o ra to ry  p ra c tic e s  th a t  c o n fo r m  to  s a fe ty  g u id e lin e s  a n d  
re g u la to ry  re q u ire m e n ts .
S ta n d a r d  o p e r a t in g  p ro c e d u r e s  f o r  e m e rg e n c y  re s p o n s e :
p ro c e d u re s  d e v e lo p e d  to  g u id e  th e  response  o f  p e rs o n n e l to  
s p e c if ic  e m e rg e n c y  s itu a tio n s .  T h e s e  ca n  in c lu d e  th e  fa c i l i ty  
e m e rg e n c y  response p la n , th e  c h e m ic a l/b io lo g ic a l s p il l  response 
p ro c e d u re , th e  c o n t in u i t y  o f  o p e ra t io n s  p la n ,  o r  th e  o c c u p a n t 
e m e rg e n c y  p la n .
S t e r i l i z a t io n :  th e  use o f  p h y s ic a l o r  c h e m ic a l m e th o d s  to  
c o m p le te ly  d e s tro y  o r  e l im in a te  a ll fo rm s  o f  m ic ro b ia l  li fe .
U n iv e r s a l  p re c a u t io n s :  g u id e lin e s  re c o m m e n d e d  b y  C D C  
fo r  re d u c in g  th e  r is k  fo r  t ra n s m is s io n  o f  b lo o d b o rn e  a n d  o th e r  
p a th o g e n s  in  h o s p ita ls , la b o ra to r ie s , a n d  o th e r  in s t i tu t io n s  in  
w h ic h  w o rk e rs  are p o te n t ia l ly  e xp o sed  to  h u m a n  b lo o d  a n d  
b o d y  f lu id s .  T h e  p re c a u tio n s  are d e s ig n e d  to  re d u c e  th e  r is k  
fo r  t ra n s m is s io n  o f  m ic ro o rg a n is m s  f r o m  b o th  re c o g n iz e d  a n d  
u n re c o g n iz e d  sources o f  in fe c t io n  in  h o s p ita ls , la b o ra to rie s , a n d  
o th e r  in s t i tu t io n s  to  th e  w o rk e rs  in  these  fa c il it ie s  (9 ).
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APPENDIX B
B io s a fe ty  L a b o ra to ry  C o m p e te n c y  G u id e lin e s
I. SKILL DOMAIN: POTENTIAL HAZARDS
P u rp o s e  s ta te m e n t :  T h is  s k i l l  d o m a in  is fo c u s e d  o n  th e  c o m p e te n c ie s  in v o lv e d  w i t h  u n d e rs ta n d in g  th e  h a za rd s  in  a g iv e n  
la b o ra to ry  s e tt in g . T h e  a b i l i t y  to  re c o g n iz e  h a za rd s  is th e  f i r s t  s tep  in  p re v e n t in g  o c c u p a t io n a l a n d  e n v iro n m e n ta l e xposures. T h e  
f iv e  s u b d o m a in s  are b io lo g ic ,  c h e m ic a l,  a n d  r a d io lo g ic  m a te r ia ls , research  a n im a ls , a n d  p h y s ic a l e n v iro n m e n t .
B io lo g ic  M ate ria ls
Entry level
1. Describe the concept o f biohazardous materials
a. List biohazardous materials present in the 
laboratory
2. Recognize potential hazards associated with 
biohazardous materials handled in the 
laboratory
a. Describe association o f infectious agents and 
toxins to disease
b. Describe the virulence and pathogenicity of 
the organisms
c. Describe the principal exposure routes of 
laboratory-acquired infections
d. Recognize potential hazards o f unknown/ 
nonroutine samples
3. Utilize control measures and work practices with 
biologic materials
a. Describe personal protective equipment (PPE) 
that should be used when handling biologic 
materials
b. Describe work practices that reduce or 
control biologic exposure risks (e.g., practice 
universal precautions)
c. Explain storage and handling requirements 
for biologic materials
d. Recognize when biologic materials should be 
considered for transfer to a different type of 
hazard control (e.g., should go from BSL-2 to 
BSL-3 facility and practices, or transfer from 
bench to the biological safety cabinet)
e. Demonstrate response procedure after 
suspected exposure.
4. Recognize hazards associated with various 
procedures
Midlevel
1. Distinguish biohazardous from nonhazardous
materials
a. Ensure that a comprehensive list of 
biohazardous materials is present in the 
laboratory
2. Explain the potential hazards associated with the
biologic materials handled in the laboratory
a. Ensure understanding of the association 
of infectious agents and toxins to human 
disease
b. Same as entry level
c. Same as entry level
d. Mitigate hazards o f unknown/nonroutine 
samples
3. Ensure utilization of established hazard controls
for biologic materials used in laboratory
procedures
a. Demonstrate correct use o f PPE when 
handling these biologic materials
b. Ensure implementation of work practices that 
reduce or control biologic exposure risks (e.g., 
compliance with universal precautions)
c. Implement storage and handling 
requirements for biologic materials
d. Implement procedures for appropriate 
transfer o f biologic materials to a different 
type o f hazard control
e. Explain response procedure after suspected 
exposure
4. Discuss hazards associated with various 
procedures
Senior level
1. Ensure personnel's knowledge o f biohazardous
materials
a. Ensure personnel have knowledge of 
biohazardous materials handled in the 
laboratory
2. Manage biohazardous materials
a. Assess personnel's knowledge o f infectious 
agents and toxin risk-group classifications
b. Assess personnel's knowledge o f the virulence 
and pathogenicity o f the organisms handled in 
the laboratory
c. Assess personnel's knowledge o f the principal 
exposure routes o f laboratory-acquired 
infections
d. Manage mitigation of hazards o f unknown/ 
nonroutine samples
3. Establish hazard controls for biologic materials
used in laboratory procedures
a. Evaluate PPE that should be used when 
handling biologic materials
b. Determine work practices that reduce or 
control biologic exposure risks (e.g., universal 
precautions)
c. Formulate storage and handling requirements 
for biologic materials
d. Evaluate laboratory's procedures for transfer of 
biologic materials that require a different type 
o f hazard control
e. Establish response procedure after suspected 
exposure
4. Assess procedures for hazardous components
MMWR /  April 15, 2011 /  Vol. 60 11
S upp lem ent
Research Animals
Entry level
1. Describe inherent hazards associated with 
research animals
a. Describe hazards associated with the animal 
species to be handled
b. Describe hazards associated with 
experimentally infected animals
2. Describe possible route o f exposures to 
personnel in relation to the animal procedures 
used
3. Describe control measures and work practices to 
mitigate the risks associated with research 
animals and report on effectiveness to 
supervisors
a. Adhere to occupational health requirements 
for treatment o f exposures
b. Adhere to animal facility's policies and 
procedures manual
c. Describe PPE that should be used when 
handling animals
d. Describe limits to control measures
e. Example o f a control measure: describe the 
Laboratory Animal Allergy (LAA) protocol
i. Recognize signs and symptoms o f animal 
allergens
ii. Report suspected LAA to supervisor
Midlevel
1. Identify inherent hazards associated with 
research animals
a. Identify hazards associated with the animal 
species to be handled
b. Assess hazards associated with 
experimentally infected animals
2. Assess possible route o f exposures to personnel 
in relation to the animal procedures used
3. Implement control measures and work practices 
to mitigate risks associated with research 
animals
a. Same as entry level
b. Ensure adherence to animal facility's policies 
and procedures manual
c. Demonstrate proper use of PPE that should 
be used when handling animals
d. Ensure limits to control measures are 
understood
e. Example o f a control measure: ensure 
implementation of the LAA protocol
i. Same as entry level
ii. Ensure reporting of suspected LAA to 
supervisor
Senior level
1. Assess the inherent hazards associated with 
research animals
a. Assess hazards associated with the animal 
species to be handled
b. Same as midlevel
2. Same as midlevel
3. Develop control measures and work practices to 
mitigate risks associated with research animals
a. Ensure occupational health requirements for 
treatment o f exposures are known and met
b. Implement animal facility's policies and 
procedures manual
c. Evaluate PPE that should be used when 
handling animals
d. Establish limits to control measures
e. Example o f a control measure: establish the 
LAA protocol
i. Same as entry level
ii. Ensure reporting of suspected LAA to 
supervisor
C hem ica l M ate ria ls
Entry level
1. Identify chemicals used in the laboratory
2. Describe hazards associated with chemicals
used in laboratory procedures
a. Explain the use o f material safety data sheets 
(MSDS) and other sources o f information 
regarding chemicals used in laboratory 
procedures
b. Demonstrate ability to  use MSDS and other 
sources to  determine physical hazards, 
health hazards, and routes o f exposures for 
chemicals
c. State the hazard represented by the 
information on a chemical container's label
3. Recognize control measures and work practices
to be used when working with chemicals
a. Adhere to  established work practices
b. Describe personal protective equipment 
(PPE) needed when working with specific 
chemicals
c. Describe engineering controls (e.g., chemical 
fume hood) needed when working with 
specific chemical
d. Explain correct storage location for each 
chemical
e. Demonstrate understanding of response 
protocols if exposure is suspected
Midlevel
1. Ensure chemical inventory is complete
2. Explain hazards associated with chemicals used
in the laboratory procedures
a. Ensure MSDS are available for all chemicals 
used in the laboratory
b. Ensure personnel can use MSDS and other 
sources to determine physical hazards, 
health hazards, and routes o f exposures for 
chemicals
c. Ensure chemical container labeling 
requirements are maintained and understood
3. Implement control measures and work practices
to be used when working with chemicals
a. Implement compliance w ith established work 
practices
b. Explain how PPE selection provides 
protection from a specific chemical's hazards 
and routes o f exposure
c. Explain how engineering controls provide 
protection when working with specific 
chemicals
d. Ensure chemicals are stored according to 
physical hazard properties
e. Ensure prompt compliance with response 
protocols if exposure is suspected
Senior level
1. Establish chemical inventory
2. Assess personnel's knowledge o f hazards 
associated with chemicals used in laboratory 
procedures
a. Ensure MSDS are available and kept updated 
for all chemicals used in the laboratory
b. Same as midlevel
c. Establish specific labeling practices to meet 
regulatory and institutional requirements
3. Establish control measures and work practices to
be used when working with chemicals
a. Ensure compliance with established work 
practices
b. Determine appropriate PPE needed when 
working with specific chemicals
c. Determine appropriate engineering controls 
needed when working with specific 
chemicals
d. Determine proper storage location for each 
chemical
e. Establish response protocols for suspected 
exposures
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R a d io log ic  M ate ria ls
Entry level
1. Identify radiologic materials used in the laboratory
2. Describe hazards associated with use of 
radiologic materials
a. Describe sources of information regarding 
physical and health hazards (including routes 
o f exposures) o f radiologic materials
b. Describe the meaning of information on the 
container labels
3. Recognize control measure and work practices 
to be used when working with radiologic 
materials
a. Describe concept o f ALARA (as low as 
reasonably achievable)
b. Describe personal protective equipment (PPE) 
needed
c. Describe engineering controls needed (e.g., 
bench shields)
d. Demonstrate knowledge o f proper storage 
requirements
e. Describe inventory and survey requirements
f. Describe training requirements
4. Describe monitoring devices (e.g., Geiger 
counters and dosimetry badges)
Midlevel
1. Ensure list o f radiologic materials used in the 
laboratory is complete
2. Explain hazards associated with use o f radiologic 
materials
a. Same as entry level
b. Same as entry level
3. Implement control measure and work practices 
to be used when working with radiologic 
materials
a. Implement ALARA practices
b. Explain how PPE selection provides 
protection from radioactive hazards and 
routes o f exposures
c. Describe how special engineering controls 
(e.g., bench shields) provide protection
d. Ensure radiologic materials are stored and 
secured according to regulations
e. Same as entry level
f. Demonstrate knowledge o f training 
requirements
4. Demonstrate proper operation and use of 
monitoring devices
Senior level
1. Establish inventory o f radiologic materials used in 
the laboratory
2. Assess hazards associated with use of radiologic 
materials (collaborate with radiation safety 
personnel, as needed)
a. Ensure sources of information regarding 
physical and health hazards (including routes 
o f exposures) to radiologic materials are 
available
b. Ensure labeling information is understood
3. Establish control measure and work practices to 
be used when working with radiologic materials 
(collaborate with radiation safety personnel, as 
needed)
a. Ensure compliance with ALARA
b. Determine appropriate PPE selections on the 
basis of hazards and routes of exposure
c. Determine appropriate engineering controls
d. Establish correct and secure storage locations 
in compliance with regulations
e. Establish inventory and survey requirements
f. Develop laboratory-specific training 
requirements
4. Evaluate monitoring devices for suitability in 
detecting radioisotopes to  be used (collaborate 
with radiation safety personnel, as needed)
Physical E n v iro n m e n t
Entry level
1. Describe physical hazards in the laboratory
(including, but not limited to):
a. Describe proper use and disposal o f 
laboratory sharps
b. Describe hazards associated with compressed 
gases, pressure, and vacuum
c. Describe hazards associated with 
temperature extremes
d. Describe hazards associated with specific 
instruments and equipment
e. Describe ergonomic hazards
f. Describe nonionizing radiation (e.g., UV light, 
lasers)
g. Describe slips, trips, and fall hazards
Midlevel
1. Explain physical hazards present in the
laboratory (including, but not limited to):
a. Explain proper use and disposal o f laboratory 
sharps
b. Explain hazards associated with compressed 
gases, pressure, and vacuum
c. Explain hazards associated with temperature 
extremes
d. Explain hazards associated with specific 
instruments and equipment
e. Explain ergonomic hazards
f. Explain nonionizing radiation (e.g., UV light 
and lasers)
g. Explain slips, trips, and fall hazards
Senior level
1. Ensure identification of physical hazards present 
in the laboratory
a. Establish correct use and disposal of 
laboratory sharps
b. Identify hazards associated with compressed 
gases, pressure, and vacuum
c. Identify hazards associated with temperature 
extremes
d. Identify hazards associated with specific 
instruments and equipment
e. Identify ergonomic hazards
f. Identify nonionizing radiation (e.g., UV light 
and lasers)
g. Identify slips, trips, and fall hazards
2. Establish control measures and work practices to 
be used when working with physically 
hazardous materials (collaborate with safety 
professionals, as needed)
2. Describe control measures and work practices to 2. Implement control measures and work practices
be used when physical hazards are present to be used when working with physically
hazardous materials
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II. SKILL DOMAIN: HAZARD CONTROLS
P u r p o s e  s ta te m e n t :  T h is  s k i l l  d o m a in  p ro v id e s  g u id a n c e  fo r  d e v e lo p m e n t o f  c o m p e te n c ie s  a ssoc ia ted  w i t h  th e  use o f  p r im a r y  
a n d  s e c o n d a ry  b a rr ie rs  to  p re v e n t e x p o s u re  to  h a z a rd o u s  m a te r ia ls  as w e ll as c o m p e te n c ie s  re la te d  to  d e c o n ta m in a t io n  a n d  m a n ­
a g e m e n t o f  h a z a rd o u s  w a s te . P r im a r y  b a rr ie rs  in c lu d e  p e rs o n a l p ro te c t iv e  e q u ip m e n t  a n d  sp e c ia liz e d  la b o ra to ry  e q u ip m e n t  w i t h  
e n g in e e r in g  c o n tro ls  d e s ig n e d  to  p ro te c t  a g a in s t a c c id e n ta l exp o sure s . S e c o n d a ry  b a rr ie rs  in c lu d e  a c tu a l d e s ig n  a n d  c o n s tru c t io n  
fe a tu re s  o f  th e  la b o ra to ry  fa c i l i t y  to  p re v e n t e x p o s u re  b o th  w i t h in  a n d  o u ts id e  la b o ra to ry  areas. C o m p e te n c ie s  fo r  w a s te  m a n a g e ­
m e n t  in c lu d e  g u id e lin e s  re la te d  to  b io lo g ic ,  c h e m ic a l,  a n d  r a d io lo g ic  h a z a rd o u s , in c lu d in g  d e c o n ta m in a t io n ,  s te r i l iz a t io n ,  a n d  
safe re m o v a l o f  p o te n t ia l ly  c o n ta m in a te d  la b o ra to ry  e q u ip m e n t.
Personal P ro te c tive  E q u ip m e n t (PPE) (P rim a ry  Barriers) 
Entry level
1. List PPE required for general laboratory entry
a. Provide input about user preference 
regarding selection of required PPE
b. Describe safety practices to be used in 
conjunction with PPE
2. Describe specific PPE to be used for each 
laboratory procedure
a. Not applicable
b. Participate in evaluation of new PPE
c. Cite location o f all required PPE
3. Describe respiratory protection program
4. Perform correct use o f PPE
a. Demonstrate donning (placement) and 
doffing (removal) sequence for PPE
b. Describe limitations o f PPE
c. Demonstrate cleaning, disinfection, and 
disposal procedures for PPE
5. Assess integrity and functionality o f all PPE in 
use
a. Describe pre- and post-use inspection 
protocol for PPE
b. Identify compromised PPE
Midlevel
1. Monitor availability o f PPE for general laboratory 
entry
a. Same as entry level
b. Implement safety practices to be used in 
conjunction with PPE
2. Demonstrate use o f specific PPE required for 
each laboratory procedure
a. Not applicable
b. Same as entry level
c. Demonstrate location o f all required PPE
3. Implement respiratory protection program
4. Implement correct use of PPE
a. Same as entry level
b. Same as entry level
c. Implement cleaning, disinfection, and 
disposal procedures for PPE
5. Implement assessment procedures for integrity 
and functionality o f all PPE in use
a. Implement pre- and post-use inspection 
protocols for PPE
b. Monitor personnel's ability to identify 
compromised PPE
Senior level
1. Determine PPE required for general laboratory 
entry
a. Ensure (with institutional professionals) that 
PPE meets regulatory standards and policies
b. Ensure that appropriate safety practices are 
used in conjunction with PPE
2. Determine procedures (with institutional 
professionals) for use of specific PPE
a. Develop PPE hazard assessment to be 
reviewed and updated at least annually
b. Evaluate regularly the availability o f new PPE
c. Ensure that location o f all required PPE is 
clearly designated
3. Develop a respiratory protection program to 
include fit testing for all staff using respiratory 
protection devices
4. Ensure personnel's compliance with correct use 
o f PPE
a. Develop procedures for personnel to comply 
with PPE donning and doffing sequence
b. Ensure personnel's knowledge o f limitations 
o f PPE
c. Develop cleaning, disinfection, and disposal 
procedures for PPE
5. Establish assessment procedures to maintain 
integrity and functionality o f all PPE in use
a. Establish pre- and post-use inspection 
protocols for PPE
b. Assess personnel's ability to identify 
compromised PPE
6. Develop procedures for appropriate reporting 
and response to compromised PPE
a. Ensure personnel's knowledge o f procedures 
for appropriate reporting and response to 
compromised PPE
6. Describe appropriate reporting and response to 6. Implement appropriate reporting and response 
compromised PPE procedures to compromised PPE
a. Not applicable a. Not applicable
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E n g in e e rin g  C o n tro ls  —  E q u ip m e n t (P rim a ry  Barriers)
Entry level
1. Describe laboratory equipment used with 
engineering controls to  contain hazardous 
materials
2. Describe proper functioning o f laboratory 
equipment with engineering controls
a. Demonstrate correct use o f laboratory 
equipment with engineering controls to 
ensure safety
b. Describe methods to verify that equipment 
with engineering control is functioning 
properly to ensure safety
c. Describe limitations o f equipment with 
engineering controls to  ensure laboratory 
safety
d. Be aware o f inspection and certification status 
o f all laboratory equipment with engineering 
controls for safety
e. Recognize when engineering controls 
for safety on laboratory equipment 
are compromised, malfunctioning, or 
nonfunctioning
3. Describe procedures to immediately report 
compromised, malfunctioning, or nonfunction­
ing engineering controls on laboratory 
equipment
4. Adhere to appropriate work practices when 
using laboratory equipment with engineering 
controls for safety
a. Describe preuse, use, and postuse protocols 
for laboratory equipment with engineering 
controls for safety
b. Describe cleaning and disinfection procedure 




1. Monitor availability o f laboratory equipment 
with engineering controls used to contain 
hazardous materials
2. Demonstrate proper functioning o f laboratory
equipment with engineering controls
a. Same as entry level
b. Demonstrate methods to verify that 
equipment with engineering control is 
functioning properly for safety
c. Same as entry level
d. Monitor status o f inspection and certification 
of all laboratory equipment with engineering 
controls for safety
e. Implement methods for ongoing assessment 
of whether engineering controls for safety 
on laboratory equipment are compromised, 
malfunctioning, or nonfunctioning
3. Implement procedures required to report 
improperly functioning engineering controls to 
Senior level
4. Monitor adherence to appropriate work 
practices by staff who are using laboratory 
equipment with engineering controls for safety
a. Monitor staff adherence to preuse, use, and 
postuse protocols for laboratory equipment 
with engineering controls for safety
b. Monitor staff adherence to cleaning and 
disinfection protocols-procedure for 
laboratory equipment with engineering 
controls for safety
5. Monitor adherence to procedures that verify 
hazard awareness notification, training, and 
lock-out procedures for primary engineering 
control maintenance staff or contractors
Senior level
1. Determine correct equipment to use with 
engineering controls in order to contain 
hazardous materials worked with in the 
laboratory
2. Ensure proper functioning of laboratory 
equipment with engineering controls
a. Ensure that personnel has required 
knowledge regarding correct use of 
equipment with engineering controls for 
safety
b. Establish methods to verify that equipment 
with engineering control is functioning 
properly to ensure safety
c. Ensure that personnel who are using 
equipment with engineering controls are 
knowledgeable about limitations in ensuring 
laboratory safety
d. Ensure that inspection and certification of 
all laboratory equipment with engineering 
controls for safety are completed as required
e. Establish response protocols to address 
situations in which engineering controls 
on equipment for laboratory safety
are compromised, malfunctioning, or 
nonfunctioning
3. Ensure timely remediation of improperly 
functioning engineering controls on laboratory 
equipment
4. Establish appropriate work practices for all staff 
working with laboratory equipment with 
engineering controls for safety
a. Establish preuse, use, and postuse protocols 
for laboratory equipment with engineering 
controls for safety
b. Establish cleaning and disinfection protocols 
for laboratory equipment with engineering 
controls for safety
5. Collaborate with institutional safety 
professionals to  establish procedures to ensure 
hazard awareness notification, training, and 
lock-out procedures for primary engineering 
control maintenance staff or contractors
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E n g in e e rin g  C o n tro ls  —  F ac ility  (S econdary Barriers) BSL-2 &  BSL-3
Entry level
1. List the laboratory facility engineering controls 
designed to prevent exposure or release of 
hazardous materials
a. Describe the design and operation controls of 




2. Recognize when facility engineering controls are 
compromised or not functioning properly
a. List specific procedures that must cease or 
begin if facility engineering controls are not 
functioning properly
b. Adhere to all required response procedures 
when facility engineering controls are 
compromised
3. Adhere to correct reporting procedures when 
facility engineering controls are compromised
4. Describe process for routine monitoring of 
facility and facility engineering control systems
5. Describe laboratory facility's controlled access 
system
6. Adhere to facility security rules
7. Describe facility design differences between 
BSL-2 and BSL-3 laboratories
8. Not applicable
Midlevel
1. Demonstrate knowledge o f the laboratory 
facility engineering controls designed to prevent 
exposure or release o f hazardous materials
a. Same as entry level
b. Identify need for upgrades in the laboratory 
facility engineering controls to prevent 
release o f hazardous organisms
c. Not applicable
2. Coordinate response to any compromise in 
facility engineering controls
a. Implement specific procedures that must 
cease or begin if facility engineering controls 
are not functioning properly
b. Same as entry level
3. Implement required reporting procedures when 
facility engineering controls are compromised
4. Implement process for routine monitoring of 
facility and facility engineering control systems
5. Same as entry level
6. Same as entry level
7. Same as entry level
8. Monitor adherence to procedures for cleaning of 
laboratory containment areas
Senior level
1. Ensure that laboratory personnel have 
appropriate knowledge about facility 
engineering controls designed to prevent 
exposure or release of hazardous materials from 
the laboratory
a. Ensure that laboratory personnel have 
appropriate knowledge about the design and 
operation controls o f the facility's pathogen 
containment areas
b. Collaborate with institutional safety 
and facility professionals to ensure that 
upgrades of facility engineering controls are 
appropriate for overall system and meet all 
regulations and policies
c. Ensure facility safeguards that prevent 
accidental release o f an infectious agent from 
the laboratory function properly
2. Develop response procedures to address any 
compromise in facility engineering controls
a. Collaborate with institutional safety and 
facility professionals to identify specific 
procedures that must cease or begin when 
facility engineering controls are compromised
b. Ensure that laboratory personnel adhere 
to response procedures when facility 
engineering controls are compromised
3. Ensure correct reporting procedures are 
followed by all laboratory personnel when 
facility engineering controls are compromised
4. Ensure continuous maintenance and required 
recertification of facility and facility engineering 
control systems
5. Collaborate with institutional safety and facility 
professionals to develop the laboratory's 
controlled access system
6. Ensure adherence to facility security rules
7. Advise personnel on facility design differences 
between BSL-2 and BSL-3 laboratories
8. Collaborate with institutional safety and 
maintenance professionals to determine 
appropriate procedures for cleaning of 
laboratory containment areas
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E n g in e e rin g  C o n tro ls  (Secondary Barriers) BSL4 
Entry level
1. Describe facility engineering controls to prevent 
release o f hazardous materials
a. Recall containment facility design and 
operation controls
b. Describe BSL-4 facility design and operational 
controls
2. Describe process for routine monitoring of 
engineering controls
a. Describe pre-entry verification procedures
b. Describe verification of engineering controls
c. NA
3. Recognize when secondary barriers are 
compromised or not functioning properly
a. Describe reporting procedures
b. Describe procedures that must cease when 
secondary barriers are compromised
Midlevel
1. Demonstrate knowledge o f engineering controls 
to prevent release o f hazardous materials
a. Describe containment facility design and 
operation controls
b. Identify need for upgrades in engineering 
controls
2. Implement routine monitoring of engineering
controls equipment and facilities
a. Demonstrate proficiency in pre-entry 
verification o f facility functionality
b. Demonstrate knowledge o f unique 
engineering controls
c. Ensure maintenance and recertification of 
engineering controls
3. Coordinate response to any compromise in
engineering controls
a. Implement proper reporting procedures
b. Implement cessation of laboratory procedures 
with exposure potential when secondary 
barriers are compromised
Senior level
1. Ensure personnel's knowledge o f engineering 
controls to prevent release o f hazardous 
materials
a. Ensure personnel's knowledge of 
containment facility design and operation 
controls
b. Ensure upgrades o f engineering controls 
are appropriate
2. Ensure engineering controls are adequate and 
functioning properly
a. Same as midlevel
b. Same as midlevel
c. Develop protocol for ensuring 
maintenance and recertification of 
engineering controls
3. Develop response procedures to any 
compromise in secondary barrier
a. Ensure personnel's knowledge with proper 
reporting procedures
b. Ensure that all personnel know which 
procedures should be stopped when 
engineering controls are compromised
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D e c o n ta m in a tio n  and  L a b o ra to ry  W aste M an a g e m en t
Entry level
1. Describe laboratory waste segregation 
procedures for biologic, chemical, and radiologic 
materials
2. Describe laboratory waste procedures for 
biologic materials
a. Describe proper disposal o f different types of 
biologic waste
b. Describe packaging procedure for transport 
to remote treatment location
3. Describe disinfection, decontamination, and 
sterilization methods
a. Describe how to prepare items for 
decontamination
b. Describe proper disposal o f laboratory sharps
c. Describe proper use o f any specific 
equipment (e.g., autoclave, vapor phase 
decontamination equipment)
d. Describe process validation procedures
e. Describe routine surface decontamination 
procedures
i. List name and correct use of surface 
disinfectants and chemical sterilants
4. Describe procedures for hazardous chemical 
waste collection and disposal
a. Describe satellite accumulation area 
requirements
b. Describe waste container labeling 
requirements
c. Describe routine surface decontamination 
protocols
5. Describe procedures for radioactive waste 
collection and disposal
a. Describe security requirements for 
radioactive waste
b. Describe waste container labeling 
requirements
c. Describe routine surface decontamination 
protocols
6. Adhere to procedures for safely removing 
equipment and instruments from the laboratory
a. Adhere to procedures for discarding, 
servicing, or transferring equipment and 
instruments
Midlevel
1. Implement laboratory waste segregation 
procedures for biologic, chemical, and radiologic 
materials
2. Monitor adherence to  laboratory waste 
management procedures for biologic materials
a. Demonstrate proper disposal o f different 
types of biologic waste
b. Implement packaging procedures for 
transporting waste to remote treatment 
location
3. Implement disinfection, decontamination, and 
sterilization methods
a. Demonstrate preparation o f items for 
decontamination
b. Demonstrate proper disposal o f laboratory 
sharps
c. Implement procedures for proper use of 
specific equipment (e.g., autoclave and vapor 
phase decontamination equipment)
d. Implement process validation procedures
e. Implement routine surface decontamination 
procedures
i. Demonstrate correct use o f surface 
disinfectants and chemical sterilants
4. Monitor compliance with procedures for 
hazardous chemical waste collection and 
disposal
a. Ensure satellite accumulation area protocol is 
followed
b. Ensure waste containers are properly labeled
c. Implement routine surface decontamination 
protocols
5. Monitor compliance with procedures for 
radioactive waste collection and disposal
a. Ensure that radioactive waste is secured
b. Ensure that waste containers are properly 
labeled
c. Same as entry level
6. Monitor compliance with procedures for safely 
removing equipment and instruments from the 
laboratory
a. Implement procedures for discarding, 
servicing, or transferring equipment and 
instruments
Senior level
1. Establish facility waste segregation procedures 
for biologic, chemical, and radiologic materials 
in compliance with all required regulations and 
policies
2. Establish facility waste management procedures 
for biologic materials
a. Develop protocols for biologic waste disposal
b. Establish packaging procedures for 
transporting waste to  remote treatment 
location
3. Establish methods o f disinfection, 
decontamination, and sterilization
a. Ensure correct preparation o f items for 
decontamination
b. Ensure proper disposal o f laboratory sharps
c. Establish procedures for use of specific 
equipment (e.g., autoclave and vapor phase 
decontamination equipment)
d. Ensure compliance with process validation 
procedures
e. Develop routine surface decontamination 
procedures
i. Determine surface disinfectants and chemical 
sterilants to  be used
4. Establish regulatory compliant procedures for 
hazardous chemical waste collection and 
disposal
a. Establish satellite accumulation area 
protocols
b. Establish waste container labeling 
requirements
c. Establish routine surface decontamination 
protocols
5. Collaborate with radiation safety professionals 
to  acquire required licensing and establish 
procedures for radioactive waste collection and 
disposal
a. Establish security protocol for radioactive 
waste
b. Establish waste container labeling 
requirements
c. Develop protocols for routine 
decontamination of laboratory surfaces
6. Establish procedures for safely removing 
equipment and instruments from the laboratory
a. Establish procedures for discarding, servicing,
or transferring equipment and instruments in 
compliance with regulations and policies
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III. SKILL DOMAIN: ADMINISTRATIVE CONTROLS
P u r p o s e  s ta te m e n t :  T h is  s k i l l  d o m a in  describ e s  c o m p e te n c ie s  a ssoc ia ted  w i t h  a v a r ie ty  o f  a d m in is t ra t iv e  c o n tro ls  th a t  can  be 
used  to  re d u c e  th e  d u ra t io n ,  fre q u e n c y , a n d  s e v e rity  o f  e x p o s u re  to  h a z a rd o u s  m a te r ia ls  o r  s itu a tio n s .  T h e s e  c o n tro ls  in c lu d e : 
h a z a rd  c o m m u n ic a t io n ,  s ig n a ge , in s t i t u t io n a l  g u id e lin e s , re g u la to ry  re q u ire m e n ts , th e  o v e ra ll s a fe ty  p ro g ra m , o c c u p a t io n a l h e a lth  
a n d  m e d ic a l s u rv e illa n c e , a n d  th e  m a n a g e m e n t o f  r is k . E a c h  fa c i l i ty  s h o u ld  ta i lo r  its  sa fe ty  p ro g ra m  to  its  m is s io n  a n d  fa c il ita te  
m e e t in g  th e  re q u ire m e n ts  a n d  a d h e re n c e  to  g u id e lin e s . T h e s e  m in im u m  c o m p e te n c ie s  o n ly  serve  as a basis fo r  in d iv id u a l  fa c i l i ­
ties  to  b u i ld  u p o n .
H azard C o m m u n ic a tio n  a n d  S ignage 
Entry level
1. Explain safety signs, labels, and posted 
information
a. Adhere to safety signs, labels, and posted 
information as described by operating 
procedures
b. Not applicable
2. Describe labeling of samples, containers, and 
cultures according to  appropriate regulatory 
requirements
3. Describe process to  communicate sample-spe­
cific hazard information according to standard 
operating procedures (SOPs)
a. Not applicable
b. Describe procedures to identify hazardous 
materials in the laboratory
4. Describe communication processes for 
applicable regulatory requirements
5. Describe methods of internal communication 
(BSL-3 and BSL-4 only)
6. Recognize signals and alarms
Midlevel
1. Implement safety signs, labels, and posted 
information
a. Monitor adherence to safety signs, labels, 
and posted information, as described by 
operating procedures
b. Evaluate effectiveness o f safety signs, labels, 
and posted information
2. Implement labeling o f samples, containers, and 
cultures according to appropriate regulatory 
requirements
3. Implement process to communicate sample- 
specific hazard information according to SOPs
a. Convey information regarding potential 
hazardous materials in nonroutine specimens 
brought into the laboratory
b. Apply procedures to identify hazardous 
materials in the laboratory
4. Implement communication processes for 
applicable regulatory requirements
5. Demonstrate methods o f internal 
communication (BSL-3 and BSL-4 only)
6. Explain signals and alarms
Senior level
1. Determine required safety signs, labels, and 
posted information
a. Ensure adherence to safety signs, labels, and 
posted information
b. Implement changes to safety signs, labels, 
and posted information, as needed
2. Ensure the implementation of labeling of 
samples, containers, and cultures is compliant 
with appropriate regulatory requirements
3. Develop procedures to  communicate sample- 
specific hazard information according to SOPs
a. Advise laboratory staff regarding potential 
hazardous materials in nonroutine specimens 
brought into the laboratory
b. Ensure personnel's knowledge o f procedures 
to identify hazardous materials in the 
laboratory
4. Ensure personnel's knowledge o f communica­
tion processes for applicable regulatory 
requirements
5. Ensure personnel's knowledge o f internal 
communication methods (BSL-3 and BSL-4 only)
6. Ensure personnel's knowledge o f signals and 
alarms
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G u id e lin e  and  R e g u la tio n  C om pliance  
Entry level
1. Describe current regulatory requirements and 
applicable guidelines that govern appropriate 
laboratory procedures
a. Adhere to procedures o f the records 
management system
b. Adhere to applicable guidelines and 
regulations for laboratory procedures
2. Follow laboratory manuals and plans
a. Identify location of required laboratory 
manuals and plans
b. Not applicable
3. Describe applicable institutional committees
a. Not applicable
4. Adhere to security requirements
Midlevel
1. Implement current regulatory requirements and 
applicable guidelines
a. Implement the records management system
b. Implement applicable guidelines and 
regulations for laboratory procedures
2. Implement laboratory manuals and plans
a. Same as entry level
b. Not applicable
3. Same as entry level
a. Not applicable
4. Adhere to communication processes in 
compliance with regulatory requirements
Senior level
1. Ensure personnel have knowledge o f current 
regulatory requirements and applicable 
guidelines
a. Develop the records management system
b. Ensure compliance with applicable guidelines 
and regulations for laboratory procedures
2. Develop and maintain laboratory manuals and 
plans to comply with current regulatory 
requirements and applicable guidelines
a. Same as entry level
b. Ensure manuals and plans are current
3. Ensure compliance with applicable institutional 
committee requirements
a. Communicate w ith applicable institutional 
committees
4. Advise regarding regulatory communications 
requirements
S afe ty  P rogram  M an a g e m en t 
Entry level
1. Comply with institution's safety and occupa­
tional health programs
a. Adhere to work practice requirements
b. Adhere to  safety practices and SOPs
c. Describe safety information resources
d. Describe occupational health plan




3. Describe routine monitoring process of 
equipment and facilities
4. Recognize deviations from normal operations 
and procedures
a. Recognize deviations that lead to unsafe work 
practices and conditions
b. Recognize deviations that lead to safer work 
practices and conditions
5. Describe the quality assurance program
6. Describe records management system
Midlevel
1. Implement institution's safety and occupational
health programs
a. Implement work practice requirements
b. Monitor compliance with safety practices and 
SOPs
c. Same as entry level
d. Monitor compliance with occupational health 
plan
2. Monitor site-specific safety training program
a. Ensure that required safety training is 
completed
b. Mentor introductory staff on established 
safety procedures
c. Not applicable
3. Implement routine monitoring process of
equipment and facilities
4. Investigate deviations from normal operations
and procedures
a. Implement reporting of deviations that lead 
to unsafe work practices and conditions
b. Implement deviations that lead to safer work 
practices and conditions
5. Implement quality assurance program
6. Implement records management system
Senior level
1. Collaborate in the development o f the 
institution's safety and occupational health 
programs
a. Determine work practice requirements
b. Ensure compliance with safety practices and 
SOPs
c. Ensure access to safety information resources
d. Ensure compliance with occupational health 
plan
2. Develop site-specific safety training program
a. Ensure compliance with safety training 
requirements
b. Develop mentoring program on established 
safety procedures
c. Assess effectiveness o f training program
3. Develop procedures for routine monitoring of 
equipment and facilities
4. Resolve investigation of deviations from normal 
operations and procedures
a. Assess response to  deviations that lead to 
unsafe work practices and conditions
b. Assess response to  deviations that lead to 
safer work practices and conditions
5. Develop quality assurance program
6. Develop records management system
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O ccu p a tio n a l H ea lth  —  M ed ica l S urve illance  
Entry level
1. Describe the medical surveillance plan 
a. Not applicable
2. Describe the benefits for monitoring personal 
health status changes
a. Describe how to report personal health status 
changes
3. Describe incident exposure reporting 
procedures
a. Describe signs and symptoms following 
incident exposure
b. Not applicable
4. Describe signs and symptoms in humans 
following exposure to hazardous materials 
a. Not applicable
Midlevel
1. Implement the medical surveillance plan 
a. Not applicable
2. Same as entry level
a. Same as entry level
3. Implement procedures for incident exposure 
reporting
a. Same as entry level
b. Not applicable
4. Same as entry level
a. Initiate the intervention for a person 
demonstrating symptoms apparently 
resulting from exposure
Senior level
1. Collaborate in the development o f the medical 
surveillance plan
a. Assess medical surveillance plan periodically
2. Ensure personnel's knowledge o f the benefits for 
monitoring personal health status changes
a. Ensure personnel's knowledge on procedures 
to report personal health status changes
3. Collaborate in the development o f incident 
exposure reporting procedures
a. Develop intervention procedures for incident 
exposures
b. Develop list o f infectious disease, radiation, 
and chemical experts to be contacted in 
event of an unintentional exposure
4. Ensure personnel's knowledge o f signs and 
symptoms after exposure to hazardous materials 
a. Ensure the intervention for a person




1. Describe the differences in work practices 
between biosafety levels
2. Recognize potential hazards associated with 
laboratory materials and procedures
3. Describe the risk assessment process on 
identified hazards
4. Describe control measures identified in the 
risk assessment, including communication
5. Recognize effectiveness and noneffectiveness 
o f new control measures
Midlevel
1. Explain the differences in work practices 
between biosafety levels in regards to 
potential hazard
2. Assess the ability to identify potential hazards 
associated with laboratory materials and 
procedures
3. Demonstrate the ability to conduct a risk 
assessment on identified hazards
4. Implement control measures identified in the 
risk assessment, including communication
5. Assess effectiveness o f control measures
Senior level
1. Ensure personnel have knowledge of the 
differences in work practices between 
biosafety levels
2. Ensure that potential hazards associated with 
laboratory materials and procedures are 
identified
3. Ensure risk assessment is performed in 
accordance with institutional policy
4. Ensure that control measures identified in the 
risk assessment are implemented, including 
communication
5. Determine if controls have reduced the risk to 
an acceptable level
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IV. SKILL DOMAIN: EMERGENCY PREPAREDNESS AND RESPONSE
P u r p o s e  s ta te m e n t :  T h is  d o m a in  co n s is ts  o f  c o m p e te n c ie s  to  m a n a g e  e m e rg e n c y  p re p a re d n e ss  a n d  response . In s t i tu t io n s  are 
re s p o n s ib le  fo r  re fe re n c in g  a p p lic a b le  s ta n d a rd s  o f  p ra c t ic e  fo r  th e ir  o p e ra t io n s  a n d  fo r  th e  d e v e lo p m e n t o f  resp o n se  p la n s  fo r  
in c id e n ts  th a t  a ffe c t th e m . T h is  d o m a in  does n o t  in c lu d e  e m e rg e n c y  response  to  s e c u rity , b io s e c u r ity ,  a n d  b io s u re ty  events.
Em ergencies a nd  In c id e n t Response
Entry level Midlevel Senior level
1. Recognize emergencies and other incidents that 
should be reported 
a. Recognize significance o f alarms
1. Same as entry level 
a. Same as entry level
1. Ensure personnel's ability to recognize 
emergencies and other incidents that should be 
reported
a. Ensure personnel's knowledge of alarm 
significance
2. Describe reporting requirements for emergen­
cies and other incidents according to institu­
tional plans and policies 
a. Not applicable
2. Implement institutional plans and policies for 
reporting emergencies and other incidents 
a. Not applicable
2. Collaborate with appropriate persons and 
agencies to develop plans and policies for 
reporting emergencies and other incidents 
a. Be aware o f the incident command structure
3. Describe assigned role in responding to
emergencies and other incidents
a. Recall emergency response plan
b. Describe emergency disinfection and 
exposure prevention procedures
c. Describe procedures for responding to spills 
or potential exposures




3. Implement required response actions for
emergencies and other incidents
a. Same as entry level
b. Demonstrate emergency disinfection and 
exposure prevention procedures
c. Demonstrate procedures for responding to 
spills or potential exposures




3. Develop procedures to respond to emergencies
and other incidents according to institutional
plans and policies
a. Collaborate in developing emergency 
response plans
b. Ensure that emergency disinfection and 
exposure prevention procedures are 
performed
c. Ensure proper response to spills or potential 
exposures
d. Ensure personnel's knowledge o f emergency 
evacuation routes and assembly areas
e. Implement developed plans
f. Maintain developed plans
Exposure  P re ve n tio n  a n d  H azard M itig a tio n
Entry level Midlevel Senior level
1. Describe laboratory's incident follow-up process 1. Implement laboratory's incident follow-up 
process
1. Develop laboratory's incident follow-up process 
to include the following: review o f incident 
report, initiation of investigation process, 
conducting of root-cause analysis, development 
o f an action plan to mitigate root causes, and 
reporting after taking action
2. Not applicable 
a. Not applicable
2. Report effectiveness o f response to senior level 
a. Implement corrective actions
2. Assess effectiveness o f response to incident 
a. Ensure implementation o f corrective actions
E m ergency Response Exercises and  D rills
Entry level Midlevel Senior level
1. Comply with personnel emergency response 
training requirements
a. Participate in entry-level personnel training
b. Not applicable
c. Not applicable
1. Conduct required emergency response training 
o f laboratory personnel
a. Demonstrate ability to train entry-level staff
b. Not applicable
c. Not applicable
1. Develop required emergency response training
a. Evaluate ability o f mid-level staff to train all 
laboratory personnel
b. Ensure adherence to laboratory's emergency 
response training requirements
c. Evaluate effectiveness of the laboratory's 
emergency response training








2. Collaborate in the development o f drills and 
exercises for laboratory personnel
a. Assess effectiveness o f drills and exercises
b. Incorporate lessons learned into training 
program
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